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m O directional dynamic 

I MICROPHONE 


D11N 


DIRECTIONAL DYNAMIC 
MICROPHONE 


D Y N A MlG 
CARDIOID 
MICROPHONE 

The Professional 
microphone 
for the 

tape recording 
enthusiast. 


From the world-famous 
AKG company, here is 
a professional quality 
microphone at a price 
within the reach of 
every recording enthu- 
siast, the ideal 
microphone for making 
high quality tape re¬ 
cordings. Has cardioid 
directional characteris¬ 
tic to cut down back¬ 
ground noise and 
gradually rising fre¬ 
quency response for 
true reproduction of 
music. A special feature 
is the bass attenuation 
switch for close talking. 

Three models are available: 
DI9 B/60— 

Low impedance, supplied 
with plug for cable. 

DI9 BK/60— 

Low impedance, supplied 
with table stand and cable. 

DI9 BK/Hi— 

High impedance, supplied 
with table stand and cable. 

Technical Data: 

Frequency Range— 

40-16000 c/s 

Output Impedance— 

D19 B/60 and BK/60 

60 ohms 

D19 BK/Hi 

200—50 k-ohms 
Sensitivity— 

0.18 mV/ubar on open 
circuit —75 db re IV/ 
dyne/cm 2 


The D11N with cardiod 
characteristic for natural 
and echo-free tape record¬ 
ing even in acoustically 
unsuitable locations, is the 
ideal microphone for use 
in conjunction with tape 
recorders. 

Frequency range: 

80-12,000 cycles. 

Low and high impedance, 
with bass attenuation 
switch. 


The D12 is used in 
broadcasting and 
television studios all 
over the world, yet 
the price is right for 
the recording enthu¬ 
siast. Only AKG 
massive production 
makes this possible. 


Call and see the range of AKG microphones and accessories 


at the AUDIO CEISTRE, lower ground floor; or contact 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

72 CLARENCE ST., SYDNEY. 2 0233 - Ext. 386. 


Printed and published by Sungravur. Pty. Limited, of Mentmore Avenue, Rosebery at Mentmore Avenue, Rosebery. 
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ACTION ON CAREERS 





TY EACTION to our editorial in the last issue 
F ^ has confirmed that the matters raised were 

V 1 both pertinent and timely; that not nearly enough 

guidance is currently available to High school 
students aimed at encouraging them toward a 
career at engineering level. 

Most significant is a letter to hand from 
the Sydney Division of The Institution of En¬ 
gineers, Australia. Over the signature of the 
Divisional Secretary, the letter states: “My com¬ 
mittee is well aware of the situation and knows 
that the case quoted by you is typical of others.” 

It then goes on to say that The Institution 
of Engineers, Australia, has recently taken steps 
to deal with this problem. A booklet has been 
written “dealing with all branches of professional 
engineering and the different kinds of work prac¬ 
tised by engineers, together with advice for those wishing to study for the 
profession.” The book is ready for printing and is planned for release to 
all schools in the State teaching boys to Leaving Certificate standard. 

In addition, members of the Institution have already attended Careers 
Night functions at some High schools and it is proposed to expand this 
activity in the immediate future. Verbally, the Secretary has indicated 
that the Institution would probably be able to provide assistance at future 
functions, upon request from Careers Advisers, in High schools accessible 
to members. 

The Institution of Radio Engineers, Australia, is not as far advanced 
with its plans, partly due to the tragic death of Noel Smith, a committee 
member who had assumed part responsibility for the project. However, it 
would appear that the IRE will have careers guidance literature available 
by about next March or April. There are no firm plans, at present, to 
back this with personal visits, but I trust that this will not be a permanent 
omission from the IRE’s plans. Literature can carry much useful informa¬ 
tion but it lacks the essential impact which a mature engineer can have 
upon a group of adolescent lads. 

I trust, also, that the interest which is being generated in Sydney 
finds a counterpart in other capitals and major centres, because the prob¬ 
lems are certainly not unique to any one State. 

In fact, the work of professional Institutions could very well comple¬ 
ment that of the Wireless Institute and its Youth Training Scheme, turning 
into a full academic career a hobby interest generated in earlier years. 
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BROADWAY ELECTRONICS 

Instrol-Playmaster offers you a complete 
range of high quality audio equipment to 
the original "R.TV. and H." designs. Aust¬ 
ralian designed, Australian made, guaran¬ 
teed and lifetime serviced. Available, built 
and tested or in kit form ready to build 
yourself. Write, phone or call for free 
catalogue. 


Complete Kit of parts . . £39/14/- 
Wired and tested. £49/18/- 


INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Parts £17/13/. 
Built & Tested £27/3/. 


FULLY TRANSISTORISED 
INSTROL-PLAYMASTER 10S 
STEREO AMPLIFIER 

Kit cf Part* £49/1 $/. 

Built & Tested £60. 






INSTROL PLAYMASTER 
GUITAR AMPLIFIER 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 


The new ”R. TV & H." Guitor Amplifier models 102 and 103, now 
available as a complete kit of parts or ready built and tested. The 
kit is complete in every detail, including beautifully finished carrying 
case and your choice of speakers. Full price details, etc., in Instrol 
Playmaster hi-fi catalogue. All parts also available separately. 

Cadmium plated and passivated chassis . £21510 

Anodised Label, 8lack/Gold . £1 7 6 

Carrying case with choice of baffle (3 or 2 speakers) .. £10 4 0 


INSTROL—not just a chassis, but really high class metalwork. We take all Playmaster, 
and other-popular “R. TV & H." designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price list details not only the 
range of our own Instrol metalwork, but also the full range of Oxford chassis boxes, 
labels, etc. Between Instrol and Oxford, we can supply metalwork and labels for almost 
every ”R. TV & H.” design, Test equipment, TV, H'-Fi, Instruments, Radio, P.A. amplifiers 
—all are included. Send now for free INSTROL-OXFORD metalwork price catalogue. 



A magnificent 
28 watt twin 
. channel guitar 

** amplifier (over- 

seas they 
would describe 
it as 60 watts), complete 

with 2 speakers, reverbera¬ 
tion, vibrato. in carrying 
case for only:— 

Kit of parts £88(14/8 


Built r and tested £100/14/8 ~ 



'Chasms is first precision' 
punched and drilled. Then 
heavy cadmium plated to 
prevent cornmion and ensure 
pood conductivity. Finally 
passivated to prevent finper 
. marhinp. 


I Please send me, post free, full details of the □ Instrol-Playmaster HI-FI. 

j following. □ Sams Technical Books. 

□ Instrol Cabinet Kits. 

1 NAME .. □ “R. TV & H.” TV Kit. 

I innotcc D Tester Kits. L 

ADDRESS . □ Instrol Metalwork. 

j (Place X in square.) 


POST COUPON 



BROADWAY 

ELECTRONICS 

PTY. LTD. 


E. S. & A. BANK BUILDING , CNR. BROADWAY & CITY ROAD, SYDNEY. 

(OPP. GRACE BROS.) PHONE: BA4891, BA4892, BA4893. 
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CABINET KIT No. 600 


EASY TO ASSEMBLE . . . MAKE YOUR OWN & SAVE £££'s 

This surely must be the most versatile, elegant and most 
economical cabinet kit ever produced. For only £16, you 
can make a high-quality cabinet, suitable for the largest shelf 
mounting imported amplifiers, such as Trio and Pioneer, etc., 
or panel mounting types such as Instrol Playmas‘er, etc. 
Ample room for Tape Recorder or record storage. Absolutely 
all parts supplied, moulding, gold trim, nails, screws and all 
hardware. All timber sections are precision cut and fit 
together smoothly. Full asesmbly instructions included. 
External panels are heavy laminated timber, with beautiful, 
selected veneer finish. Note the price, only £16. Instrol 
cabinet kits are so compact they may be posted to any part 
of Australia. 



Versatile — both 
shelf and panel sup¬ 
plied. Roomy — 
approx, size 21 in x 
18in x 32iin overall. 
Note large space for 
record storage or 
tape recorder. 



A complete range of Instrol cabinets and cabinet kits is available to 
suit all makes of hi-fi equipment and speakers (including RJ and DP 
designs). Send coupon for free catalogue. 


HOWARD W. SAMS 
TECHNICAL BOOKS 

Favourably reviewed by "R.T.V. & H."—These world famous 
technical publications are now available in Australia. Of 
tremendous interest to hobbyists, technicians, students, hi-fi 
enthusiasts, etc. A wide range of titles is available, some of 
which are as follows:— 

Radio Receiver Servicing <224 pages, 34/-) 

Using and Understanding Probes <192 pages, 45/6) 

All about Crossover Networks (80 pages, 17/3) 

Tape Recorders. How they work (178 pages, 32/-) 
Practical Transistor Servicing (192 pages, 34/-) 

707 Key Trouble-shooting Waveforms for :— 

Hoizontal AFC—Osc Circuits (128 pages, 23/-) 
Horizontal Sweep Circuits (128 pages, 23/-) 

Vertical Sweep Circuits (128 pages, 23/-) 

Sync Circuits (128 pages, 23/-) 

707 Ways to:— 

Use your Oscilloscope (180 pages, 28/9) 

M Use your VOM & VTVM (116 pages, 23/-) 

Use your Sig Generator (128 pages, 23/-) 

Use your Audio Test Equipment (13.6 pages, 23/-) 

Use your Ham Test Equipment (168 pages, 28/9) 

Post Coupon All Howard W. Sams Books ara supplied POST FREE 

for Free within Australia by Broadway Electronics Pty. Ltd. at 

Descriptive 206 Broadway and 52A Keira Street, Wollongong 

Price List. (2-1402). 



SELECTED u » 


Hi-Fi Stereo 
Handbook. 

(288 pp. 57/3) 


How ur Uve 
Analyita, 

052 pp. 40/J) 


£<> w to Read 

Schematic 

Diagrams. 

028 p p . | 7/3> 


Electronics 
for the 
Beginner. 

092 pp. 45/0) 




BOOKS 
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The coherent light beam from a continuous wave gas laser 
can "read" a magnetic memory disc faster than conventional 
light sources, with less background "noise " scientists at I.B.M/s 
General Products Developments Laboratories found. Moreover, 
it can be focused to read magnetic spots only 5 microns across . 

How Industry Will 
Use The Laser 

The intense concentration of light energy 
provided by a focused laser beam is arousing 
wide interest because of its possible industrial 
applications — particularly in high-precision 
welding and drilling. Among other possible uses 
is the stimulation of chemical reactions. 

By David Fishlock 


T HE light emitted by the laser pos¬ 
sesses a number of unusual proper¬ 
ties. From industry’s standpoint, the 
most interesting at the moment is its 
ability to concentrate energy to remark¬ 
ably high intensities. The laser is, in 
fact, the only known way of concentrat¬ 
ing electro-magnetic radiation to a higher 
energy level than the source of the radia¬ 
tion. 

A lens, for example, can focus the 
sun’s rays but it cannot produce a higher 
concentration of energy at the focal 
point than exists at the sun’s surface; 
the laser, however, could be pumped 
with solar radiation to produce a higher 
concentration — an experiment that was 
performed last autumn. 

In fact, the output of a pulsed ruby 
laser represents a light source equivalent 
to the emission from an object at around 
100,000 degrees C. 

First demonstrated at Hughes Research 
Laboratories, in California, just three 
years ago. the laser has so captivated 


scientific attention that it has made more 
progress than the transistor achieved in 
its first five or six years. 

There are two important reasons for 
the pace of its development: one, the 
relative simplicity of the instrument, and 
the low cost of rigging one up; the other, 
the staggering amount of military-subsi¬ 
dised research now under way in 
America, whence emanates most news of 
laser developments. Over 400 American 
organisations are said to be in the busi¬ 
ness of developing lasers and their appli¬ 
cation. 

The ruby laser, the type first demon¬ 
strated, is the most highly developed 
so far. It can be made to emit 50 bursts 
of red or infrared light lasting for about 
a millisecond. This light is a dense, 
almost exactly parallel, monochromatic 
beam, which means that it can be focus¬ 
ed, by a lens or mirror, almost to a 
point. 

The calculated energy intensity at the 
focus can reach millions of calories per 


cubic cm—far exceeding that from any 
other source of radiant energy (see 
Figure 1). Moreover, by a technique 
known as “power multiplication,” in 
which the release of coherent light is 
delayed until a giant pulse of energy has 
built up. energy densities of the order of 
10 ia to 10 14 watts per cc have been 
achieved. 

Such a colossal concentration of 
energy—of the same order as the atomic 
bonding energies of a material—should 
have many industrial applications. For 
instance, it may be possible, using a 
large number of laser beams focused on 
a common point, to produce the ex¬ 
tremely high temperature needed to start 
a thermo-nuclear reaction, whereby it is 
hoped to generate power from the heavy 
hydrogen in sea water. 

"PLASMA" PROPULSION 

In a similar way, the laser might be 
used to heat gases to very high tem¬ 
peratures for a “plasma” propulsion 
system for space vehicles, or for a mag¬ 
neto-hydrodynamic system of generating 
electricity. 

On the other hand, a powerful laser 
beam that fails to encounter a target is 
liable to ionise the air at the focal point 
of its focusing lens, creating a spark. 
Motor engineers are using these sparks 
to study the onset of combustion in a 
motor car engine. 

Metalworking. — Already the term 
“Gillette power” is gaining currency as 
a measure of a laser’s metal-fusing capa¬ 
bilities—it being the number of stacked 
razor blades through which a beam can 
bore its way. A packet of a dozen 
blades is reckoned to be about “par’’ at 
the moment. This points to the laser’s 
application wherever electron beams — 
and cruder tools, too—are now being 
used to melt or weld metal, without the 
restriction imposed by the need to op¬ 
erate an electron beam in a fairly high 
vacuum. 

This vacuum, normally about 10 ~* 5 
torr to avoid dissipating the beam’s 
energy, has some value, it is true, in 
maintaining a high-purity environment (in 
vacuum melting or in the assembly of 
very small electronic circuits, for in¬ 
stance) but a laser operated in a much 
lower vacuum or an inert gas might be 
no less acceptable. 

What is more, the laser can be a sur¬ 
prisingly cheap tool to assemble — 
simply a power pack, a crystal, a flash- 
tube, and, probably, a cooling system; 
and a small laser “head” on a machine 
tool itself would occupy only a few 
cubic inches. 

To give some idea of the laser’s 
potentiality as a metalworking and re¬ 
fractory-working tool, one can cite the 
drilling of jewels to make instrument 
bearings, a task performed rather 
laboriously by such techniques as ultra¬ 
sonic and spark drilling. 

Engineers in the U.S.A. have report¬ 
ed the drilling of holes l/50in in dia¬ 
meter through industrial diamonds 
0.25in thick: the laser beam vaporises 
the diamond in about 200 microseconds 
—that is, more quickly than electron- 
beam drilling, which also needs much 
more elaborate equipment. 

Refractory sheet metals such as tung¬ 
sten, molybdenum and superalloys, now 
widely used in rocket and jet engines, 
could be drilled quickly and precisely 
by vaporisation, using a light beam 
focused as finely as 10 microns, that 
raises the surface temperature to a 
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value variously estimated at between 
8,000 and 18,000 deg. C. 

The firm which announced last year 
the first British-made commercial laser 
has hopes of using the instrument to 
bore 0.008in diameter fuel passages in 
diesel fuel-injector nozzles. These 
nozzles are of steel, presently heat-treat¬ 
ed after drilling, a process that often 
distorts the holes and upsets the fuel 
flow. With the laser it is suggested that 
the holes could be drilled through the 
1 mm-thick hardened metal—or that steel 
could be replaced by a longer-lived 
ceramic or refractory metal nozzle. 

One reason why drilling by laser ap¬ 
pears an attractive proposition is that 
the pulsed light beam (or. more strictly, 
the speck of “plasma” or vapour created 
by it) seems literally to tunnel through 
the metal without its energy becoming 
dispersed across the surface beyond the 
diameter of the beam; the method can 
therefore keep the hole extremely small, 
and avoids the grain-growth that con¬ 
tinuous heating may cause. 

Holes through metal l/32in thick and 
ceramic 0.020in thick have been punch¬ 
ed with a single focused pulse from a 
ruby laser, and the depth that can be 
penetrated is increasing steadily with 
the development of lasers of higher 
power. 

Similarly, the laser has interesting 
prospects in welding (Figure 2), particu¬ 
larly for microminiature work in the 
electronics industry. The intense yet 
highly localised nature of the heating 
means that it could be used to weld con¬ 
necting leads only a few microns in 
diameter to microminiature circuits, re¬ 
placing the solder and the “thermo- 
compression” joints now used to avoid 
overheating and undesirable diffusions of 
one metal into another. 

The laser beam could also, however, 
be used to achieve controlled diffusions 
of pin-point size of one substance into 
another, to make semiconductor devices 
or circuits, or for highly localised heat- 
treatment of part of a metal surface. 

PRECISION WELDING 

Again, a complicated assembly, such 
as a microwave valve, incorporating in 
close juxtaposition perhaps a dozen 
metals of widely differing properties and 
melting points, could be welded — if 
necessary in an inert atmosphere. The 
operation could take place, moreover, 
inside a glass vacuum seal. 

In one recent test two pieces of cop¬ 
per were butt-welded together while 
sandwiched between two glass plates. 
The light was focused by a lens with a 
4 cm focal length, and the energy in¬ 
tensity of the flash was calculated to 
be 21 million calories per sq. cm. 

The laser will probably “arrive” as a 
practical drilling and welding tool with¬ 
in a year. Eventually it will serve in 
other metal-cutting operations; a laser 
“flame” cutter is not hard to visualise. 
Although there would be no question 
of its replacing conventional machine 
tools, there will be a steadily increas¬ 
ing demand for specialised metalwork¬ 
ing operations for which the laser may 
have no competitor. 

Some means for manipulating the 
light beam, probably in connection with 
an automatic machine tool, seem to be 
needed but should be relatively simple 
to provide. For example, the focusing 
lens itself could be manipulated mech¬ 
anically; or the light could be “piped” 
through a flexible cord of glass fibres. 



Figure 2: Experiments by the 
Technical Research Group, U.S.A., 
show that titanium sheets 0.021 in 
thick can be welded successfully 
with a laser . The laser had an 
output of 12 joules and the pulse 
lasted tor 3 miUisec., with the 
beam focused to a relatively large 
spot, 0.07Sin dia. to prevent the 
metal from vapourising . The lower 
photograph shows joint after polish¬ 
ing and etching f penetration by 
molten metal is clearly apparent. 


niques and equipment with a laser beam 
is now under way in a number of Brit¬ 
ish companies, including the International 
Research and Development Company, 
Newcastle (England). 

Photochemistry.—This is another 
field with exciting possibilities for an in¬ 
strument that can develop light inten¬ 
sities far exceeding other sources, such 
as the flash tube or the exploding wire. 
The idea here would be the availability 
of a range of lasers (or a “tunable” 
laser), so that the chemist could select 
an instrument emitting light at a wave¬ 
length that is absorbed by a molecule 
undergoing a reaction. 

Too low a yield is a common problem 
in organic reactions; because of the 
random nature of the way in which a 
big molecule breaks up, side reactions 
often cut the yield severely. The use 
of a light beam of a specified frequency 
for the reaction required could greatly 
boost the yeld of many reactions. 

The brilliance of the light when the 
laser’s beam is focused betokens a fruit¬ 
ful outlet in photography, too. On the 
one hand, it is proving a valuable source 
of illumination for high-speed, high- 
magnification microscopy, and in shad¬ 
owgraph and schlieren experiments. On 
the other, it can be used in conjunction 
with an infra-red-sensitive film for noc¬ 
turnal photography, or for telephoto¬ 
graphy. 

There are frequent references in the 
burgeoning literature on the laser to 
“light pressure.” Some authorities have 
cited theoretical pressures of 1,000 atmo¬ 
spheres at the point of impingement of 
a focused, very high power light pulse. 
Such pressures, coupled with the ener¬ 
gies involved, could be used to rupture 
molecular structures and create new 
compounds. 

However, there is as yet little practi- 


terminating in the lens, and 
the cord itself moved by the 
machine tool’s positioning sys¬ 
tem. 

A more difficult problem, 
however, is the one of obtain¬ 
ing higher mean output from 
a laser. Most existing “con¬ 
tinuous wave” or continuously 
emitting lasers are too feeble 
in output to be of interest, 
while the penetrating effect of 
the heat from a pulsed laser 
is inevitably restricted. 

At least one company has 
attempted to overcome the 
problem with a battery of 
lasers mounted around a re¬ 
volving drum, which are fired 
in rapid succession — rather 
like a machine gun (Figure 
3). Even so, there remains 
the task of removing a great 
deal of heat from the laser 
crystal itself which, even 
when cooled by liquid nitro¬ 
gen, leaps 200 deg. C. when 
a 100-joule laser is fired. 

Work on the development 
of welding and cutting tech¬ 


Figure 1: The spurt of 
metallic vapour as the 
focused beam from a 
laser strikes a stack of 
razor blades. (Courtesy, 

Compagnie General 
d'Elect ricite.) 
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TAUT BAND SUSPENSION 


The Paton Range of Heavy and Light* Duty Volt and Ammeters is now available as an OPTIONAL 
ALTERNATIVE with Revolutionary TAUT BAND SUSPENSION Movements. No jewels, no pivots, no 
springs, no hysteresis, no friction. The complete solution to shock and vibration problems. Extreme 
sensitivity from 10 micro-amps F.S.D .—the ultimate of Consistent Reliability . 

Illustrating THREE VERSIONS OF MODEL 536 ISVi" Square Pattern). 

STANDARD QUADRANT CONCENTRIC 

5" Scale 6" Scale 9 Scale 



Mr*# luoRieAi. 


PATON ELECTRICAL MAKE THE COMPLETE RANGE—OVER 40 CASE SIZES. From 2" to 10 '. 


Moving Coil, Moving Iron, Dynamometer Synchroscopes, Frequency (Reed and Dyna), Watts, Power 
Factor, etc. 



RATON 

DECADE RESISTORS 

now available 

Model OR 1: 5 Decades in 1 - A - Steps to 99.999 
Model DR2: 5 Decodes in 10 -*• Steps to 999.999 
DR1 Accuracy, 0.25%. Price, £32/10/- -f tax. 

DR2 Accuracy, 0.5%. Price, £32/10/- -f tax. 

Individual decade coils are wound on fibreglass cards, non- 
inductive bifilar wound: oven-aged and varnished. 

The coils are mounted on heavy-duty, self-cleaning contacts in 
a twin-parellel method that guarantees minimum contact loss 
and reliability. 

NOTE; DR2 is equipped with High Stability Resistors on the 
100.000 Decade only. 

Case housing: Strong lacquered steel approx. 19 x 5 x 5 inches 
with printed Formica panels stating maximum current rating. 


NOW! 
The PATON 
Clip-on 
Multi-Range 
AMMETER 

WITH TAUT 
BAND SUSPENSION 

Ranges: 0 10, 30. 

—100, —300, — 1,000 
amps. A.C. Price, 
£29 10 




PRICE LIST and CATALOGUE available from: 

PATON ELECTRICAL PTY. LTD. 

Established over 25 years 

Specialists in Meters and Rotary Switches 
ASHFIELD, SYDNEY —71-0381 (6 lines) 
REPRESENTATIVES IN ALL STATES 
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cal evidence to suggest that these pres¬ 
sures exist at all. Indeed, the “weight¬ 
lessness” of the light beam will be a 
positive advantage in some delicate tasks, 
such as in performing eye surgery or 
making very small circuits. 

Testing materials.—The laser will cer¬ 
tainly have an important function in aid¬ 
ing the metallurgist, who can use its 
brief pulses (lasting only a fraction of 
a micro-second) as a means of instan¬ 
taneous melting and freezing minute 
areas of material. Such a technique 
has possibilities both in exploring mater¬ 
ials and for non-destructive spectro- 
graphic analysis, where it would replace 
the troublesome and unstable carbon arc 
with a more delicate, controllable 
source of heat. 

A laser system for exciting emission 
from samples of spectrographic analysis 
is now available in the U.S.A. (Figure 4). 
With its aid, no special preparation of 
the specimen is necessary before making 
analysis of a very small area; for in¬ 
stance, a non-metallic inclusion or a par¬ 
ticular crystal can be located accurately 
and vaporised by the focused light beam. 

What is more, only a minute spot of 
material is affected, so structurally 
sound components can be analysed with¬ 
out apparent damage. In practice the 



Figure 3: A battery of ruby lasers mounted on a revolving drum provides a 
rapid succession of light pulses for research workers at General Dynamics 

Corporation, US,A. 











Figure 4. This experimental set-up 
shows a laser fitted to a spectro¬ 
graph in the research laboratory of 
Jarrel-Ash Company, US,A. A 
microscope diverts the light beam 
through 90 deg. and focuses it on 
the specimen. The vapour thus 
generated has short-circuited the 
two carbon electrodes, discharging a 
capacitor through them to provide a 
one-shot emission of spectra . 

technique lies midway between the fi¬ 
nesse of the X-ray microprobe and the 
relative crudity of the carbon arc as a 
means of exciting spectra. 

Another suggestion is that the laser 
could replace the isotope lamp whose 
precisely defined wavelength provides a 
standard of length in laboratories and 
metalworking factories, as a source of 
light of even more sharply defined wave¬ 
length and frequency. It might aid in¬ 
spection in other capacities, too — for 
instance, to seek out dry joints in sol¬ 
dered electrical connections. This would 
depend on detecting the heat reflected 
by a dry joint from a very brief but 
powerful pulse of light “fired” into the 
connection. 

Industrial communications. — The 

laser’s great potential information-carry- 
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ing capacity promises to have a radical This article has, in large measure, 
influence on industrial and commercial been speculative, simply because laser 
communications. technology itself is extremely young and 

However, the laser beam could be speculative. It is developing remarkably 
used in combination with light guides to rapidly, though, and within twenty years 
“pipe” individual pictures for short dis- the laser may well rival nuclear energy 
tances (from office to office, say) with- as a field of scientific and technological 
out need for elaborate transmission and interest. 


receiving equipment. (See also Article on Page II.) 



SOLAR OBSERVATORY 


This full-scale mockup of a proposed orbiting solar 
observatory was displayed recently by the Republic Avi¬ 
ation Corporation. Under NASA contract, the Company 
is to develop the project towards a flight test model 
aimed ultimately at measuring the Sun's radiation on a 


more sophisticated basis than so tar accomplished. 
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Mullard Stereo Sound Systems 



• MULLARD STEREO “TEN-TEN” 

(with printed circuit boards) 

Two 6GW8 triode pentodes 
and one low-noise AF pentode 
type EF86 in each channel 
provides a power output of 
10 W at a total harmonic 
distortion of 0.05%. The 
input sensitivity (for 10 W 
output) is 260 mV. 

• MULLARD STEREO “THREE-THREE 

(with printed circuit boards) 

One 6GW8 triode pentode in 
each channel provides 3 W 
of audio power with a total 
harmonic distortion below 
4%. The input sensitivity (for 
3 W output) is 500 mV. 

• STEREOPHONIC TAPE RECORDER 

3 W per channel with synchro¬ 
nised oscillators and with a 
modulation level indicator. 

• LOUDSPEAKER ENCLOSURES 

Choosing and using loud¬ 
speakers. 

Enclosures for large 
audiences. 

Quality enclosures. 

Economy enclosures. 






Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY - - - - 29 2006 

123 VICTORIA PARADE, COLUNGWOOD N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 


Mullard-Australia Pty. Ltd., Box 2U8, G.P.O., Sydney, N.S.W. 

Mullard-Australia Pty. Ltd., P.0. Box 97, Collingwood, N.5, Vic. 

Please send me copies of “Stereo Sound 

Systems" for which I enclose .- remittance, 

being 6/3 plus 8d. postage per copy. 

Name .............. 

Address.....-.-. 

.. ... ..1 State..... 


The amplifiers contained in this publication were 
designed by engineers in the Mullard Applications Labora¬ 
tory, Sydney. Printed boards are used throughout to 
facilitate ease of assembly with the minimum of tools. 
Since “lay-out" problems are non-existent, the amplifiers, 
the pre-amplifier and the wideband tuner may be success¬ 
fully constructed by the hobbyist and professional alike, 
to provide a source of high quality reproduction. 

This booklet may be obtained by forwarding the coupon, 
together with remittance, to the addresses shown. 


featuring . . . 

Mullard Wideband Tuner 
StereophonU Pre-amplifier 


also . . • 
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LANDING ON 
TME MOON 

By Kenneth Calkins 


Y OU are sitting in a Ferris-wheel gondola. The wheel has 
stopped to take on more riders. Below you is the 
merry-go-round. As you watch, suddenly the merry-go- 
round slips upward to your line of sight. What happened? 

Maybe you leaned too far forward, and the gondola 
tipped down. Maybe the Ferris wheel started revolving, mov¬ 
ing you in relation to the merry-go-round. Although momen¬ 
tarily confused, you would soon determine what happened. 
The pressure of the safety bar against your stomach would 
tell you if the gondola had tipped forward. The pressure or 
lack of it against your back would tell you if the Ferris 
wheel had started again. 

But what about the pilot of a ship landing on the 
moon? The pull of gravity on the moon is only one-sixth 
that of the earth’s. Can a man feel which way is up? Can 
he judge accurately the height of ridges, the depth of valleys? 
Can he gauge his speed as he approaches the moon’s sur¬ 
face and as he flies over it? How much help will he need 
from instruments? If the instruments fail, can he complete 
the mission? 

Final answers to these questions will come only with 
man’s successful touch-down on the moon and return to 
earth. But many of the problems can be foreseen. To this 
end, the Boeing Aero-Space Division’s physics technology 
department has designed a space-flight simulator—a moon¬ 
ship cockpit. 

Although this cockpit remains motionless during a simu¬ 
lated flight,.the changing view seen through the pilot’s win¬ 
dows gives the illusion of flight. 

One space-pilot task being studied on the simulator is 
a hovering manoeuvre over a landing site. Working a con¬ 
trol stick at his right side, the pilot starts out at 10,000 feet 
altitude, tipped at a 30-degree angle. His job is to pick a 
likely landing site, move down to 1,000 feet and hover. His 
ship must descend vertically to the moon landing strip. All 
this is to be done by sight and with a minimum use of rocket 
fuel. 

In this exercise the pilot judges his distance from the 


moon by watching his TV monitor which represents a win¬ 
dow looking down on the lunar surface. Through another 
window directly in front he sees the horizon and a star field. 
From these he takes flight angle and bearing information. 

If too much or too little land is showing below the 
horizon, he realises he is tipped. His heading can be checked 
by the position of the stars. Thus, if he should go into a 
spiralling descent, so slow he does not notice it on the TV 
monitor, he could detect it from his changing position 
relative to the stars. 

“Several of our people have successfully flown the 
hover pattern without the aid of instruments,” said Wilfred 
Wachter, display group supervisor. An automatic guidance 
system may be employed in the moon landing craft. 

“Should the automatic system malfunction,” said Wach¬ 
ter, “the pilot must be given the means to land the craft. 
Our simulator is showing us some of the areas we must 
study to enable the pilot to work most effectively.” 

The pilot’s television picture of the moon surface is 
actually a televised moon model. The model, a four-foot- 
square slab of simulated moon dust and craters in a room 
just outside the enclosed cockpit, represents an area of about 
16 square miles. 

As the pilot moves his control stick, signals are sept to 

(Continued on Page 11.) 

9 
























What professional recording tape now offers a new standard of performance ? 


Ampex engineers are never content with 
present standards. They are always trying 
to improve what sometimes seems un¬ 
improvable. Now they have been at work 
on the Ampex 600 Series Professional 
Recording Tape. And they've improved it 
so much we felt wfe should call it the 
new Ampex 600. This 600 Series now offers 
better high frequency response characte¬ 
ristics. And because an exclusive Ferro- 
Sheen process makes the tape smooth, the 
first play and the one-hundredth have the 


AMPEX 600. 


AMPEX 


same response characteristics curve. It 
gives you the kind of reliable performance 
you expect from Ampex recording equip¬ 
ment. Try this improved 600 Series and 
see. It’s made in the same rigidly con¬ 
trolled clean-room atmosphere as pre¬ 
cision computer and instrumentation 
tapes. It's from the only company provid¬ 
ing tape and recorders for every applica¬ 
tion: AMPEX INTERNATIONAL, Redwood 
City, California. Sales and service 
engineers throughout the world. 


AWPEX 



NOW AVAILABLE IN AUSTRALIA 


Australian National Distributors: 


Telephones: *3 8146, URIl 

Gray Pty. Ltd. 28 Elizabeth Street, MELBOURNE, Victoria 
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HIGHEST POWER CONTINUOUS LASER 


A junction laser which operates 
continuously at a power output of 
more than one watt was des¬ 
cribed at an IEE Solid State 
Device Research Conference re¬ 
cently by two physicists from the 
General Electric Research Labor¬ 
atory, Schenectady, New York. 

By R. N. London 

T HE power output of the new gal¬ 
lium-arsenide laser demonstrates a 
ten-fold improvement over what has pre¬ 
viously been achieved with ordinary ruby 
and gas lasers. The new device also de¬ 
monstrates remarkable efficiencies in the 
range of 20-30 per cent, requiring only 
5-6 watts of power to produce the one- 
plus watts of output. 

Marvin Garfinkel and William E. 
Engeler told the conference at Michigan 
State University that their new laser has 
achieved maximum performance when 
operated at about 20 degrees Kelvin 
(liquid hydrogen temperature) but also 
has demonstrated excellent performance 
at somewhat higher temperatures. 

A unique heat-transfer design makes it 
possible for a current equivalent to 4.000 
amperes per square centimeter to be pass¬ 
ed through the gallium-arsenide junction. 
The junction in the Garfinkel-Engeler 
laser is about 1/1,000th of a square 
centimetre in cross section. The coher¬ 
ent light emitted is in the near infrared 
(8,400 Angstroms). 

Although they commented that 
“power approaching a watt has been re¬ 
ported for some sophisticated descendants 
of the ruby laser,” the General Electric 
scientists said they believed the more- 
than-one-watt output of their device re¬ 
presented the highest power yet achieved 
by a CW (continuous-wave) laser. 

Advantages of their approach over 
other lasers, the scientists pointed out, 
include not only higher power but also 
the ability to modulate the coherent laser 
beam by simply varying the electric cur¬ 
rent applied. High input-output efficiency 
is also important, they said, since the 
only previous lasers exceeding an output 
of a few milliwatts have been driven by 
more than a kilowatt of power. 

NEW DESIGN 

In the new laser, the gallium-arsenide 
crystal diode containing the light-emit¬ 
ting junction is made extremely thin and 
is surrounded by another piece of gal¬ 
lium-arsenide which serves simultaneous¬ 
ly as heat conductor and electric in¬ 
sulator. Because the junction crystal and 
the surrounding conductor-insulator are 
essentially the same material, previous 
problems related to thermal expansion 
have been eliminated and much more 
effective methods and materials can now 
be employed to remove heat from the 
diode. 

Laser research at the General Electric 
Research Laboratory has been supported 
in part by the Air Force Cambridge Re¬ 
search Laboratories, according to Dr 



William £. Engeler (left) and Mary in Garfinkel, physicists 
at the General Electric Research Laboratory, display the 
new laser , which operates at a power output of more 
than one watt, highest ever reported for a continuous 
laser device . 


Leroy Apker, manager of the labora¬ 
tory’s Semiconductors Studies Section in 
which Garfinkel and Engeler achieved the 
new high-power laser. The first solid- 
state junction laser was reported by 
General Electric’s Dr Robert N. Hall, 
and a group of his associates, last Sep¬ 
tember. 

Concurrently with the presentation of 
the Garfinkel-Engeler paper. General 
Electric’s Semiconductor Products De¬ 


partment, Syracuse, New York, an¬ 
nounced that samples of the new laser 
for experimental use are available for de¬ 
livery within six to eight weeks after re¬ 
ceipt of the order. The commercially 
available units operate at “several hund¬ 
red milliwatts output, continuously, in 
liquid hydrogen or liquid helium,” ac¬ 
cording to Dr Leonard C. Maier, jun., 
general manager of the Semiconductor 
Products Department. 




LANDING ON THE MOON-Cont. 


a computer. The computer controls a 
television camera observing the moon 
model. Movement of the control stick 
causes the TV camera to move in any 
or all of the following directions: up 
and down (altitude), lateral (east, west, 
north and south), and rotation (roll, 
pitch, yaw). 

The projected star field and the moon 
horizon are also computer controlled. 
They change position relative to the 
cabin window in response to the pilot’s 
ship manoeuvres. 

Another manoeuvre studied in the sim¬ 
ulator is the rendezvous with a moon¬ 
orbiting ship. The present plan for the 
first United States’ moon landing is to 
send a Saturn-boosted Apollo spaceship 
into orbit around the moon. A separ¬ 
able part of the Apollo, a lunar excur¬ 
sion module (LEM), carries two of the 
three-man Apollo crew to the moon. 
Blasting away from the main Apollo 
vehicle, the LEM lands on the moon. 

When the astronauts are ready to re¬ 
turn to the main ship, which remains 
in lunar orbit, they must blast the LEM 
off the moon’s surface and into the 
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Apollo’s orbit path. The two ships meet, 
recouple and the moon explorers rejoin 
their companion for the trip back to 
earth. 

The Boeing space-flight simulator is 
being used to study this orbital meeting 
of rendezvous. How best to intersect 
orbital paths? How best to match velo¬ 
cities of two ships attempting rendez¬ 
vous? Do we need both range and rate 
information or will a radar range-finder 
be sufficient? Many such problems can 
be studied on the simulator. 

The present simulator, in the short 
time it has been in operation, has spark¬ 
ed design ideas for a second, more ver¬ 
satile, space-flight simulator. Although 
stiU on paper, this second simulator 
would incorporate a more complete cock¬ 
pit, a projected TV image of the moon 
in place of the monitor picture tube, 
and an astrodome. 

The astrodome would give the pilot the 
effect of a glass roof over his cockpit. 
He would then be able to see a full field 
of stars. In reality, the astrodome would 
be a screen on which the star images 
were projected. 












Electrosurgery 
Electronic Scalpel 

The surgeon's scalpel is such a fundamentally basic instrument 
that it would seem an unlikely subject for improvement by 
electronics. Nevertheless, the modern surgeon depends on 
electronic devices to make cleaner, quicker, safer, and more 
precise incisions that ever would be possible with the conven¬ 
tional blade. This is the science of eloctrosurgery. 


In last month’s article we described President recovered and the case became 
an ingenious electronic device for use one of historical importance. 

This method of cutting tissue 


m medicine—the Electromiograph for 
the study of electric currents of the 
muscles. This month we describe 
another electronic device from among 
the many now being used by the medi¬ 
cal profession in the fight against 
disease. 

Electricity has been used in surgery 
for many years. Even as far back as 
the year 1886 the practice of electro¬ 
cautery was carried out. In that year 
the Crown Prince Frederick of Ger¬ 
many underwent an operation on his 
throat. This was done by electro- 
cautery, which is merely the cutting and 
searing action on tissue of a piece of 
wire made incandescent by electricity. 

This operation was, in itself, success¬ 
ful but unfortunately the patient died. 
A more successful operation was per¬ 
formed on President Grover Cleveland 
of U.S.A. in 1893 when a milignant 
growth was removed from his mouth 
by electrocautery. In this instance the 


was 

used extensively for many years, not¬ 
withstanding the fact that it was some¬ 
what crude. Yet it was effective in the 
surface sterilisation of wounds and the 
creation of a hard scar. It also helped 
to some extent to prevent bleeding dur¬ 
ing the operation. 

However, what surgeons were really 
seeking was a system which would cut 
tissue cleanly and 
fast and, at the 
same time, coagu¬ 
late or “cook” the 
cells in the immediate vicinity of the 
incision so that they would not bleed, 
thus providing the surgeon with a 
“clean” incision where he could see 
more clearly what he was doing and 
what was going on inside. 


A typical scene in a modern operat¬ 
ing theatre . Present day surgeons 

perform highly complex and delicate 
operations which would not be pos¬ 
sible without the host of ingenious 
electronic devices developed in recent 
years 

frequency alternating current seemed to 
offer a number of useful character¬ 
istics. The main one was the fact that 
such high frequency currents do not 
effect the nervous system of the human 
body, as do direct and low frequency 
alternating currents. Relatively large 
values of current may pass through the 
body without the distress or danger 
which would occur with conventional 
DC or AC. 

This is the real secret of electrosur¬ 
gery, because the current may be made 
so large that, where the flow is con¬ 
centrated into a small cross-sectional 
area, it will “cut” tissue by literally 
exploding the individual cells with in¬ 
tense local heat. 

EARLY ATTEMPTS 

However, early attempts to use RF 
current for this purpose were only parti¬ 
ally successful. The main reason was 
the limited facilities for generating this 
form of energy, which were confined 
mainly to spark-gap oscillators, similar to 
those used for the “spark” type radio 
transmitters of those times. 

While they proved that it was possible 
to produce a form of energy which 
would cut and coagulate at the same 
time, the coagulation was usually better 
than the cutting. This was due in part 
to the limited power available for cut¬ 
ting, and in part to the heavily damped 
wave trains produced by this form of 
RF generator. 

Although the exact reason was not 
clear—and appears to be not fully under¬ 
stood even today—early experimenters 
soon discovered that there was a marked 
difference in the behaviour of damped 
and undamped waves. 

Damped waves have limited cutting 
power but coagulate well—too well in 
some cases. Undamped waves cut ex¬ 
tremely well, with very little coagu¬ 
lation. 

At this point it is necessary to con¬ 
sider the meanings of the terms 
“damped” and “undamped” in greater 
detail. An “undamped” RF current is 
one which maintains a constant ampli¬ 
tude. A “damped” current is one which 
commences at a high amplitude but dies 
away quickly to a low value or zero, 
followed rapidly by another burst in 
the same manner, and so on. The 
accompanying diagram will help to ex¬ 
plain this. 

In an effort to overcome the limited 
cutting and excessive coagulation pro¬ 
duced by the highly damped waves 
many attempts were made to produce 
waves which were either less severely 
damped or com¬ 
pletely 


By Calvin Walters Ee SaXm 

of the three-elec¬ 
trode valve this was very difficult, but 
the best effort seems to have been that 
devised by Doctors Davis and Bovie, of 
Harvard, U.S.A. 

Their device consisted of a number 
_ , of capacitors which, when discharged. 

Since electrocautry did not appear produced a series of overlapping damp- 
to be the answer, investigators turned ed waves, thus producing a fairly sus- 
their attention to other electric phe- tained current. This proved useful as 
nomena. Of them all, high (‘radio”) a cutting device, even under water, 
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Simplified circuit of surgical dia¬ 
thermy generator. Note the "cut" 
and "c oagulate" positions which 
produce undamped or damped waves 
as required, but without blending 
facilities . (From "Medical Electrical 
Equipment " by R. f. Malloy). 

thermy uses the patient’s body as a re¬ 
sistance which produces heat which can 


and skill and in most cases many times 
faster. 

Electrosurgery is not applicable in all 
cases requiring surgical operation. There 
are, however, very many instances where 
it is of special benefit and is being more 
and more extensively used in modern 
hospitals. 

The advantages of electrosurgery can 
best be conveyed by quoting from a book 
by Ethel I. West. R.N., O.R.S., entitled 
“Electrosurgery for the Operating-Room 
Nurse,” and issued by the Birtcher Medi¬ 
cal Foundation through Drug Houses of 
Australia. In it the author says, “Cut¬ 
ting with a sharp blade is still dependent 
upon drawing the blade across the tissue. 
Scissor action is dependent upon 
simultaneous squeezing action from 
above and below with the opposing 
edges of two sharp blades. 

NO PRESSURE 


i „ An/ , anfrof j . _ “By contrast, the dull blade, the wire 

surgeon "s operating P loop, or the needle point employed in 

So intense Fs the heat which is concen- 

. . trated at the point of special electrodes m ®^ ail ' ca l P^sure, serve simply to 

making it suitable, among other applica- that it actually explodes the cells in the ‘{jssu^where 0 a^ tinv arc* aCCUr ^ y 

tions, for use in urology. path of the current and tissue is cut as ‘9 *" e Vk Jwere a tiny arc . . ex- 

The next important step toward a cleanly as with a sharp scalpel. guide to 

more efficient device was the invention At this point a good question would !? f nngn ,’ ,nstantaneous ’ acc ^ r ’ 
of the three-electrode valve by the noted be, “What are the advantages of electro- of tissue and • • • taster 

physicist. Dr Lee DeForest. He had, surgery?” There are many benefits which tha ” • f har Pest scalpel, 

as early as 1906, found, by accident, that accrue to the patient, mainly because the + At ,? P 01 JJt it would be convenient 

- - - - - ’ J J to mention that the active electrodes 


undamped high-frequency current would surgeon can work with greater precision ! ei f* roae s 

cut tissue as cleanly as would a knife. - whicl1 do the - cutt,n S take the form of 

In 1908 he devised and patented a 


special electrode designed to be fed by 
pure undamped high-frequency current 
generated by the three-electrode valve. 

TOO COSTLY 

Although it had been proved that only 
the valve could produce the true un¬ 
damped high-frequency currents, the 
high cost of suitable valves did not per¬ 
mit their extensive development and use 
for the purposes of electrosurgery. (The 
new term was coined to distinguish it 
from the old electrocautery). Various 
combinations of spark gap and capacitor 
circuits continued to be the main devices 
used and this was the state of the art 
until about 1937. 

In that year the Birtcher Corporation 
of Los Angeles marketed an electrosur- 
gical unit using valves in a variety of 
ways so that the surgeon had at his com¬ 
mand a device which would not only cut 
tissue electronically but would coagulate 
cells separately or simultaneously to the 
cutting, at the will of the user. 

Unfortunately World War II inter¬ 
rupted the development of the apparatus 
to any great extent and it has not been 
until recent years that further headway 
has been made. The modern electro- 
surgical device is a most efficient tool in 
the hands of the surgeon. 

Another ,name for electrosurgery is 
surgical diathermy. There is another 
kind of diathermy known as medical dia¬ 
thermy and, although both use high-fre¬ 
quency currents generated by an oscilla¬ 
tor they are entirely different in their 
application. 

Medical diathermy generates heat for 
application to the skin or muscles, 
whereas surgical diathermy uses heat to 
actually cut tissues and coagulate body 
cells to arrest bleeding. 

It is a well-known electrical phenome¬ 
non that heat is generated when an elec¬ 
tric current flows through a resistance. 

This is the principle behind the opera¬ 
tion of an electric radiator, jug, kettle 
and other such devices. Surgical dia- 
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The difference between an undamp¬ 
ed wave (a) and a damped wave (b), 
as explained in the text. 


handles with wire loops of a large variety 
of size and shape, fine needle points, 
dull blades and so on. So that “the size 
and shape of the cut or the shape and 
size of an excavation will follow the size 
and shape of the fine wire loop.” 

It will thus be seen that if an electrode 
is in the shape of, say, a circle 2 inches 
in diameter and this is applied to the 
body, a piece of tissue exactly the same 
shape and size will be cut in one act 
instead of having to circumscribe it with 
a knife in the orthodox manner. 

Continuing further, the author says, 
“Sealing of the lymphatics by electro¬ 
coagulation as one cuts has a distinct ad¬ 
vantage. It is claimed . . . that this 
reduces the hazard of malignant cells 
being carried into the body as happens 
at times with mechanical incisions . . 
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Complete circuit of a commercial unit, made by Birtcher of the U.S.A. The 
upper section is the undamped wave generator, using valves, and the lower 
section the damped wave generator, using a spark gap. (By courtesy of Drug 
Houses of Australia Ltd.). 
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The capillaries are also sealed by coagu¬ 
lation as one cuts. This minimises ooz¬ 
ing of blood and frequent sponging, thus 
reducing total operating time.” 

Because there is less loss of blood 
there is a reduction of surgical shock, 
while the blunting of nerve endings re¬ 
duces post-operative pain. In addition, 
the time taken to tie off large numbers 
of small arteries and veins is greatly 
reduced. To seal these off the surgeon 
"simply contacts the active blade against 
the shaft of the tissue forcep with the 
coagulating current flowing.” The points 
of the grasping instrument holding the 
bleeding vessel now serve as the elec¬ 
trode. At this point the walls are sealed 
together by coagulation almost instantan¬ 
eously. 

TYPICAL EQUIPMENT 

The electrosurgical unit takes the 
form of a high-frequency oscillator 
which generates alternating current at a 
frequency from 500 kilocycles to 5 mega¬ 
cycles. At these frequencies harmful 
shock effects of electricity do not exist 
and heating takes place at the point of 
contact of the special electrodes. 

The oscillator is usually a valve type 
using small transmitting valves and pro¬ 
ducing continuous unmodulated oscilla¬ 
tions at the frequencies mentioned above, 
with outputs ranging from a few watts 
to 600 watts. The lower outputs are 
used for eye surgery and there is a 
meter which measures the output current 
in eye operations. 

A typical circuit diagram of a simple 
type of apparatus is reproduced here. It 
will be seen that a relay type foot switch 
operates another switch which enables 
the surgeon to work on cut or coagulate. 
In the “cut” position the rectifier sup- 
lies DC to the plates of the transmitting 
valves. The output to the active elec¬ 
trode is undamped high-frequency cur¬ 
rent. 

In the “coagulate” position raw A.C. is 
fed to the plates of the transmitting 
valves resulting in heavily damped high- 
frequency current at the active electrode. 
Because of the damping this current is 
not suitable for cutting. It serves mainly 
to coagulate the cells where lequired. 
Modem apparatus enables the surgeon to 



The front panel of the Biricher equip¬ 
ment, using the circuit on page 13, 
Note the separate controls for "cut" 
and "coagulate" and the facilities to 
blend these two in any proportion, 

blend the two currents so that coagulat¬ 
ing current and cutting current can work 
simultaneously. 

Although the use of raw A.C. on the 
plates of a valve is one way of producing 
damped waves, there are many who pre¬ 
fer the degree of damping provided by 
the spark gap. For this reason many 
modern units still combine the spark 
gap generator, for damped waves, with 
the valve generator for undamped waves. 

In conjunction with the R.F. oscillator, 
two electrodes are used to convey the 
current to the patient’s body. These elec¬ 
trodes are known as the active electrode 
and the indifferent electrode. The latter 
is a large electrode which is in contact 
with a large surface of the body at some 

g :>int remote from the point of surgery. 

eing large in area the current density 
at this electrode is negligible and no 



appreciable heating takes place at the 
point of contact. 

The active electrode, on the other 
hand, is compartively small in area, so 
small that it may resemble the point 
of a knife. Thus when the indifferent 
electrode is connected to the body and 
the active electrode brought in contact 
with the body at any point a current 
will pass through the patient’s body from 
one electrode to the other. 

The output from the oscillator can be 
varied by different methods. These in¬ 
clude variable bias controls, variable in¬ 
ductive couplings, variable capacitors, 
and so on. Foot switching enables it to 
be switched off and on by the surgeon. 

For the benefit of the technically 
minded, we are reproducing a circuit 
diagram and description of a modern 
electrosurgical instrument manufactured 
by the Birtcher Corporation of Los 
Angeles and marketed in Australia by 
Drug Houses of Australia Ltd. This 
company has kindly supplied the follow¬ 
ing details: 

Power is distributed to transformer Tl, 
T2 and T3 as determined by the setting 
of the function switch SI and the foot- 
switch. Valves VI and V2 are recti¬ 
fiers. These two valves form a full 
wave rectifier which provides plate volt¬ 
age to push-pull oscillators V3 and V4. 
Transformer T3 provides power for the 
coagulation oscillator circuit. Pilot lights 
show when the various circuits are in 
operation. 

Loudspeaker LSI emits a hum when 
the cutting oscillator is powered. This 
hum may be controlled by the resistor 
R2. The cutting oscillator circuit con¬ 
sists of valves V3 and V4, grid coil LI 
and the plate tank circuit C3 and the 
primary of T5. The circuit is a tuned- 
plate tuned-grid push-pull oscillator. The 
circuit is tuned to oscillate at a frequency 
of about 2500 KC. The output signal 
is inductively coupled to the secondary 
of T5. 

COAGULATION 

The above constitutes the CUTTING 
OSCILLATOR CIRCUIT. The Coagu¬ 
lation oscillator circuit consists of capa¬ 
citors Cl and C2 spark gap El and the 
primary of T4. Since transformer T3 is 
fed by the alternating current power 
line, this alternating current sine wave 
is fed to the oscillator. With each 
alteration, the voltage builds up across 
capacitors Cl and C2 until it reaches 
a value sufficient to break down the 
resistance of the spark gap. This trig¬ 
gers the primary of transformer T4 and 
produces a damped oscillation of approx. 
700 KC. The output of the oscillator 
is a series of damped wave trains. 

The OUTPUT CIRCUIT consists of 
the secondaries of transformers T4 and 
T5, switches S2 and S3 and capacitors 
C5 and C6. The transformer secon¬ 
daries are connected in series and ter¬ 
minate through blocking capacitors C5 
and C6 at the output connectors ACT¬ 
IVE CUTTING and COAGULATION 
OUTLETS and patient electrode outlet. 
Switches S2 (Coagulation Power) and S3 
(Cutting Power) tap off turns of the 
transformer secondaries, providing means 
of adjusting and mixing the voltage of 
each oscillating output. The patient 
is isolated from the source of low fre¬ 
quency AC by the blocking capacitors 
C5 and C6. 


Some of the loops, flat blades, balls, etc,, used as cutting electrodes in 
electrosurgery. Although by no means complete, it gives a good idea of 
the variety used, (From "fleetrosurgery tor the O.R.N.," by Fthel West), 

14 Radio, Television & Hobbies, September, 7963 


The spark gap unit El consists of 4 
(Continued on Page 61) 






































Royals or roubles, doubloons or ducats, 
you'll save more of them at Encel Electronics I 


Take any price range you wish ... or any components ... we 
can offer you more for your money than any other company in 
Australia. Prove it . . . before you make your purchase, just 
sit down and write to us for a quote. You’ll be pleasantly sur¬ 
prised! All equipment is brand new, Sales Tax has been paid, 
there are NO HIDDEN EXTRAS. Here at Encel Electronics we 
pass on the benefits of bulk purchasing, and Australia’s biggest 
turnover. All components are fully guaranteed. Now examine the 
value . . . Encel value ... in our special offers for September. 


1 | The unique J. H. Turntable, J.H. 
£ 1 tone arm and ADC.l cartridge. 

§ Wharfedale A 

I £,^ D : D \. .. £98-1 

fiitimmiiiiimiiiiimiiiiiiiiimiiiiiiimiitimHiiiiiiiitiiimmiiiMii 

Mk II 1 

Two I 

0-0) 

IUIIIIIIUIIIIIII 

iittiiiinimtnt 

8-01 

| a J.H. Turntable and 4 

| * All Balance Arm .. f * | 


1 A Labcraft 573 Turn- 

! ^ table with stereo C5A 4 A A § 

§ diamond, two | V*V i 

£ Wharfedale Super 8 = 

1 R.S.D.D. speakers .. 


miiiiiiiHiiiiuiiiiHiiHiiiiinMiHiiiiiiiHHiiiiMiniiiiiimniiiiiiiiiiiiiiiiiiMiiiiMin 

| r Orpheus Sitcx turntable, Decca 01 § 
1 3 transcription arm and cartridge I | 

liiiiiiiiiiitfiimiiiHiimifiimmiimiiHiiiMmimiiniiiMiiiiiiiiitiiiiiiiitimiiiiiM 
uiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiimiiiitiiittiiimiiiiiiiiiiiiiimtiiiiiiiiiiitdUiiiiiHi 

I i Labcraft 605 turn- 

° table. Decca tran¬ 

scription arm and 
cartridge. 

iiiiiimiiiimiiiiiimimiiiiiiiiiiiiiiiiiHiiiiiiuiiimiiiiiiiuMtiiKiiHiiiifimiiiiiiS 


£31-10-0 


y Famous Mullard 6GW8 stereo amplifier. 


10 watts each channel. A and R grain 
oriented output transformers, com¬ 
plete with panel 
and knobs. 

Only .. . .. .. 


£34-19-0 


Tiiiiiiiioiimiimiiiiiitiiiiitfiiiiiiiif iiiiiiiiiiMitiiiiiiMiiiitif iitiiMiiiiiitiiiMiiitiiit- 


I A J-H. Turntable, Or- 
= ** tofon S.M.G. 212 
5 tone arm. Or tofon 
| SPU/'GT cartridge. 


£49-10-01 


iHMIlUUillllUllllllllMlllltlHIIItllllllllllMIIIMtlHIIMIfllllllltllllHIUllllllllllllllll 


8 Mullard 6&W8 stereo 
amplifier. 4 watts 
each channel. A and 
R output transformers 


£23-10-0 


£119-10-01 


dHimiiiiiiiimiiiiiiimiiiiiiiiiiHiiiimiiiiiiiiiiimimiMmiiMMiiiiiiHiiMiHiiiiiM 

9 Pioneer stereo amplifier (Model 161). I 
with tuners, J.H. turntable, TH. Mk. 11 j 

tone arm. ADC-3 cart- g 
ridge two lOin] 

Wharfedale speakers* 
ftiiililumiimiiiliiHillltllimillllllttllHMIlllllHllimHIIIIIIItltiillllHIIIIItllllll” 

iiiiitiuiiiiiiiiiiiiumiifiiHiiiiiHiiiniiiiiiiiiiiiiiMiuimiimiiiiMiiiiiMMiiiiiiiiiiU) 
| I A Pioneer 160 Stereo P.P. complete with I 

| • A.M./A.M. S.W. tuners. Labcraft 605 § 

turntable. All Balance pickup with I 

Decca DERAM (diamond). Two I 
Wharfedale or Richard Allan 8in | 

speakers, £.99. 

(With lOin Wharfedale or R.A. I 

speakers. £106). for i 

Labcraft 573 in place of 605 *»o!> 5 

iiiHmimMimiiiiiiMiMiiiiiiMiMiiiUMiiMiimmiMimiiiiiiiiiHiiiiimiMiiiiiiiiiiiT 

jLllllllftlllllHIIIIIIIIIIIflilMIIIIIMIIIIIIIIIItlllHIMHIIIIIIHflltflllillltllttilllllllllllll 

| I | LEAK stereo amplifier and control I 

i 1 * unit, Orpheus Silcx turntable. J.H. 5 

Mk. 11 pickup arm, ADC cartridge, two § 
Goodmans 12in full = 

range speakers X i / O h 

iTlttttlllltlHMIllltllllllMtlltlllllllllHItlllHMIllllHIIIIHIIIMUIMIIIIItttlttllllllltllft 

«4 


mmiiMii 


l A Mullard 6GW8 Stereo Amplifier. 4 = 
1 *• watts per channel. Labcraft 573 Turn¬ 
table with stereo diamond. Two 
Wharfedale or Richard 
Allen 8in speakers .. 

(with lOin speakers £62) 
iimmiHiiiiMiiiiiuiitiMiiiMiiitiiiimdiHiiimMiiiiiiiiiiiiimuiimiiMiiiiniiiiiR 


£55 


WIIMIIIIIIimtHIIIIIIIIIMIIIMMIIIIIIIMIMMmmilllllMItllllllllMlltlllHIIIIIIIIIIHIII 

| I A Pioneer SMQ.300 amplifier A.M./A.M. 1 
| • ** F.M./S.W. tuners. Orpheus Silex turn- = 
table. Ortofon SMG 212 Tone Arm. | 
Ortofon SPU-GT cartridge (diamond). £ 
Two Wharfedale lOin foam flCQ I 
surround speakers. Xi t JY £ 



Write straight away! Make up YOUR OWN COMBINATIONS and 
ask for the Encel Electronics price . . . you’ll never be disappointed. Don’t 
forget to give us your FULL address. We will care-pack and freight anywhere 
—there’s no distance barrier. 

We freight regularly to all places within Australia and many beyond! 

Australia's Greatest Hi-Fi Centre 

JUppO 354 BRIDGE ROAD, RICHMOND 

# VICTORIA. JB2820 

Factory 47 Coppin St., -fr Wholesalers 
Richmond, Victoria. 422883 ^ Trad*-lns 

IlillllllUmilHlHIlUllllllllllllllllllllllllHIHlIIIHIIIIIIIHIlHniHIII IIHiailllUBlIII 


Radio, Television & Hobbies, September, 1 963 









































PUBLIC ADDRESS 

MICROPHONES 

for every need! 



RESLO TYPE PRL 

A quality pencil rib¬ 
bon (non-swivel) micro¬ 
phone. Available high 
or low impedance. 



CDH. Dynamic with 
metal diaphragm. 
High or low 
impedance. 



RESLO TYPE CR 

A versatile cardioid 
ribbon microphone 
mounted on a flexible 
chromium suspension. 


AWA 

RONETTE 



Wide range p/u 
turnover heads. 
Type FF2 and 
FF3. Type FF22 
stereo. 


PICKUPS & 
CARTRIDGES 



Turnover p/u 
cartridge 
DC 284/OV, 
DC 284/P, 

DC 284/T, 
DC 284/TX, 
DC 284/PX. 



AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

• 554 PARRAMATTA ROAD, ASHF|ELD. 71-0791. 

• 167 QUEEN STREET, MELBOURNE. 67-9161. 

• CNR. WILLIAM AND NEWCASTLE STREETS, PERTH. 28-3425. 

• 123 MURRAY ST., HOBART. PHQNE 3-3836. 

• 80 CAMERON ST., LAUNCESTON. PHONE 2-1804. 
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Available in other States from:— 
NEWTON MCLAREN LTD., ADELAIDE 
• CHANDLERS PTY. LTD., BRISBANE. 
And from leading wholesalers. 






































Technical 


Review. 


TRANS-ATLANTIC TV—SATELLITES Oft CABLES? 


While the satellites "Relay" and "Telstar" have succeeded in bridging 
the Atlantic with TV programs, a lot remains to be done before these 
systems can offer a continuous service. On the other hand plans are 
now well advanced for deep sea cable systems which could handle several 
hundred telephone channels or a TV channel. This report on current 
cable developments comes from the British "Electronics Weekly." 


W IDEBAND repeaters, using tran¬ 
sistor and valve techniques suit¬ 
able for use on deep-sea cables capable 
of carrying hundreds of telephone chan¬ 
nels or a live television relay, have 
reached an advanced state of develop¬ 
ment in this country (U.K.) and a wide¬ 
band cable system could be ready in 
three or four years. 

News of these British developments 
follows the speculation in the U.S. over 
the effect on possible satellite systems of 
the American Telephone and Telegraph 
Co.’s transistorised cable system for 720 
telephone channels or a broadband TV 
channel. This could be ready by about 
1966-67. 

There are at the moment no official 
plans in Britain for long-distance cables 
capable of carrying more than 128 tele¬ 
phone channels, but there is a growing 
feeling that the ability of British manu¬ 
facturers to provide such equipment— 
“if someone wants it they can have it” 
—should receive as urgent attention by 
the Government as is being given to 
satellite communication systems. 

Submarine Cables Ltd., owned jointly 
by A.E.I. and B.I.C.C., have developed 
a 560-circuit (3 Kc) transistorised re¬ 
peater which is now in production and 
will be in service between the U.K. and 
the Continent, on the Anglo-Belgian 
cable, before the end of 1964. 

This will be the world’s first use of 
fully transistorised repeaters on a major 
route, although experimental transistor¬ 
ised repeaters have been used on some 
Danish shallow-water routes in Scandi¬ 
navia. 

The company believes that a deep-sea 
system capable of carrying at least 600 
telephone circuits and with the ability 
to relay live TV could be ready in three 
or four years with relatively little expen¬ 
diture on development and with con¬ 
siderable reduction in the capital costs 
per circuit mile. 

Another major firm in this field, 
Standard Telephones and Cables Ltd., 
has under development deep-sea re¬ 
peaters in both valve and transistor ver¬ 
sions at present planned to carry 640 
telephone circuits (3 Kc). 

However, the steady improvement of 
transistors being developed for this pur¬ 
pose by S.T.C. under a G.P.O. develop- 
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ment contract makes it highly likely that 
the total bandwidth of the transistorised 


noff, chairman of R.C.A., who in a 
recent “confidential” letter to Mr Leo 
D. Welch, chairman of the new U.S. 
Commilhications Satellite Corporation, 
urged “tareful revaluation” of the finan¬ 
cial prospects of satellite systems, 
although he admits that this does not 
alter the prestige value of the early 
developtnent of an operational commu¬ 
nications satellite system. 

The .disclosure, last February, by Mr 


repeaters may be increased and could James bingham, executive vice-president 
well be in excess of the American 720- of AT, and T., of the development of 


channel system. 

The G.P.O. are more conservative in 
their estimates of channel capacity but 
admit that repeaters using valve tech¬ 
niques capable of handling more than 
350 telephone circuits have already been 
developed and could be installed and 
working in three years. 

The impressive progress being made in 
cable techniques is underlined by the 
fact that over a period of five years 


the 720-channel cable system, on which 
the company has been working since 
1954, was coupled with the suggestion 
that one wideband cable would be laid 
betweeri the U.S. and Europe and an¬ 
other between the U.S. and Hawaii. 

Our communications correspondent 
comments: These cable developments 
clearly need to be taken fully into 
account in the planning of possible satel¬ 
lite systems, though it should not be too 


British technical skills have reduced the readily assumed that they eliminate the 
cost per circuit mile of long distance need for such systems. 


deep-sea systems from about £156 in 
the case of the first Atlantic telephone 
cable of 1956 to about £45 for the U.K.- 
Canadian CANTAT cable of 1961. 
Wideband repeaters could bring about a 
further similar reduction. 


Advocates of satellites point out the 
attractiveness of “multiple access” sys¬ 
tems, which would allow scattered 
ground stations, each having relatively 
small traffic loads, to work economically. 
Wideband cables could be installed only 


The reliability and economic viability along the rr>ajor traffic routes. But the 


of modern deep-sea cables have been 
well established. 

In the United States the importance 
of wideband submerged cables has been 
given new emphasis by Gen. David Sar- 


economic prospects of satellite systems 
depend in the first few years upon the 
important North Atlantic route and 
could be affected by cable developments. 
(“Electronics Weekly,” 12/6/63.) 


INFRARED BLIND LANDING SYSTEMj 


A IRCRAFT landings could be made in total darkness using a new, simple infra¬ 
red tracking system. The relatively inexpensive device could also guide short- 
range missiles or direct space vehicles to a rendezvous. 

The system, called Mirtrak (for Martin Infrared Tracker), has no moving parts. 
The experimental system developed by Martin Company, of U.S.A. consists of a 
separate infrared light source and the tracker. Tjie light can be modulated at any 
frequency between 500 and 3,000 cps, enabling the tracker to differentiate it from 
any other light source. 

To guide a missile, the light source could be carried in the tail of a missile 
with the tracker stationed at the firing point. Deviations in azimuth and elevation 
from the intended course would be provided as pbsitive and negative d.c. voltages. 
These errors signals could be used by missile control equipment to correct the 
course of the missile. 

Mirtrak is said to be much less complicated than other infrared systems or 
comparable equipment such as radar. It is less costly to produce and maintain. 
There are no moving parts, which can wear and adversely affect accu r acy. Mir¬ 
trak accuracy is said to be 0.1 milliradian, the equivalent of one foot at about 
two miles distance. 

During acquisition, the field of view is 20 degrees and during the tracking it 
is one degree. The lead-sulfide detectors used provide a spectral range of 0.6 to 
2.6 microns, but other detectors can also be used. 

Company engineers believe Mirtrak coulcf be adapted for use in terminal 
guidance of ballistic missiles, for mapping roads in battlefield situations and for 
other applications. (“Electronics.” 2/11/62) 
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AUSTRALIAN 


MADE 


CHANNEL MASTER 


“Telstar” is a transistorised “direct - on • aerial'"’ 
booster amplifier featuring high gain, low noise 
figure, optional signal splitting and built - in 
lightning protection. 

“Telstar,” mounted on a “Crossfire” aerial with 
Rotator, completes the most powerful array avail¬ 
able in the world today. 

Two models available, 32V D.C. or 240V A.C. . 


BRINGS THE PICTURE IN OUT OF THE SNOW 


A DIVISION OF FERRIS INDUSTRIES LTD. 


SYDNEY: 93-0221. MELBOURNE: 42-3141. BRISBANE: 
56-0102. NEWCASTLE: 61-5071. WOLLONGONG: 2-1922. CAN¬ 
BERRA: 9-0359. ORANGE: 5010. WAGGA: 3011. TOWNSVILLE: 
3444. ROCKHAMPTON: 4041. S.A.: Woollard and Crabbe Ltd., 
51-4713. W.A.: Tedco Pty. Ltd., 28-4921. TAS.: W. and G. Genders 
Pty. Ltd., Hobart, Launceston, Burnie. Devonport. 
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NEW ZEALAND: Channel Master 
(N.Z.) Pty. Ltd., Mt. Roskill. 896-105. 

SINGAPORE: Ferris Industries 

(Malaysia) Ltd. 60-355. 


ANTENNA MOUNTED 
AMPLIFIER AND 
FOUR SET COUPLER 


pours in the power 
like never before ... 1, 2, 3 


model 0023A 














OPEN DAYS AT 

ROYAL RADAR 


TECHNICAL REVIEW 


ESTABLISHMENT 



From May 23 to 25 the Royal Radar Establishment in 
Britain was open to visitors, exhibiting examples of 
the work of its scientific and technical departments. 
Some of the establishment's activities in connection 
with aerial photography, air traffic control, miniat¬ 
urisation^ laser development and satellite tracking 
are described below. 


T WO methods of aerial map-making 
photography in which the image is 
recorded on sensitised paper as it is built 
up on the face of a cathode ray tube, 
were demonstrated during the open days. 

One of these is an optical line scan 
system for use at low altitudes. A rotat¬ 
ing mirror scans the ground in a direc¬ 
tion at right angles to the track of the 
aircraft, producing in the aircraft a spot 
of a brightness which varies with the 
features scanned. A photocell system 
converts these variations into an electric 
cal signal which modulates the brightness 
of a cathode ray tube trace corre¬ 
spondingly. 

The trace is imaged by a lens on to a 
roll of continuously-moving photographic 
paper. Development and fixing take 
place within the device, and a picture 
is available for viewing within a few 
seconds. The electrical signal from the 
optical system in the aircraft may be 
transmitted to a cathode ray tube and 
photographic recorder on the ground. 

The aircraft mirror is rotated at such 
a rate that, as the aircraft moves for¬ 
ward, the scanned strips just touch one 
another and no ground is missed. By 
using a two-faced mirror, two scans are 
produced for each revolution of the driv. 
ing motor. 

SIDE LOOKING RADAR 

In a second system demonstrated, the 
ground is scanned abeam of the aircraft 
by a radar transmitter working into a 
sideways-looking aerial, the echoes modu¬ 
lating a CRT trace. A television form 
of picture is built up on the tube as 
the aircraft moves forward, its motion 
serving as the frame timebase. 

Unlike the usual radar picture in 
which the information is renewed at 
every rotation of the aerial, in this pro¬ 
cess the information is acquired over a 
considerable period. Some form of stor¬ 
age display is therefore needed, and a 
photographic system similar to that al¬ 
ready described has proved to be the 
best. 

An advantage of the fixed, sideways¬ 
looking aerial, which scans by forward 
movement of the aircraft instead of by 
its own rotation, is that it can be larger 
than a rotating aerial with benefit to 
resolution. (See R. TV and H. August, 
1963). 

In the same section of the establish¬ 
ment, work is proceeding on developing 
high-resolution cathode ray tubes by re¬ 
duction of spot size, fine-particle screens 
and other refinements, and such a tube 
was seen reproducing a normal tele¬ 
vision program as a 11 mm by 2 mm 
picture. 

A number of exhibits were concerned 
with the development of air traffic con¬ 
trol aids, with special reference to the 


Experimental 45ft 
aerial for studying 
tracking techni¬ 
ques associated 
with fast moving 
satellites . It is 
guided by data 
taken from a pre¬ 
vious orbit and 
processed in a 
computer. 

☆ 

creation of a 
national service 
covering both civil 
ana military air¬ 
craft. 

One demonstra¬ 
tion showed a 
controller’s height¬ 
finding facility, 
enabling him to 
select a plot on 
his display by 
manipulation of a marker and be pre¬ 
sented with its height on an adjacent 
panel. 

This technique used a stacked beam 
aerial array and was stated to give an 
accuracy equivalent to that of a nodding 
height-finder but with the advantage that 
all information regarding aircraft is de¬ 
rived from one aerial system. The in¬ 
formation is in a form which can be 
transmitted over a telephone line if re¬ 
quired. Automatic tracking of selected 
plots is available. 

The importance of computer logic 
techniques in storing and selecting infor¬ 
mation required by controllers on the 
aircraft under their control was em¬ 
phasised. 

Efficient ground communications are 
a further and growing requirement for 
the development of air traffic control 
along the lines now being envisaged for 
ensuring that every aircraft going into 
controlled airspace is known about. 

A scheme was demonstrated in which 
flight plan information would be passed 
between air ports, air traffic control 
centres and zonal radar centres by using 
part of the bandwidth available on nor¬ 
mal telephone lines. 

In its information processing function, 
a computer can look continuously three 
minutes ahead of an existing situation 
and cause a red lamp to light if incipient 
conflict is detected. It will then select 
from its store and present to the con¬ 
troller information on the two aircraft 
between which conflict may develop, and 
no others. 

A further demonstration showed the 
“Euclid” experimental procedural air 
traffic control system based on com¬ 
puter processing and revision of flight 


plans and progress strips, and an alpha¬ 
numeric tabular display for the con¬ 
trollers. Service trials of the system arc 
due to take place next year. 

The foregoing exhibits formed com¬ 
ponent parts for a proposed overall 
integrated civil and military air traffic 
control system covering the country and 
having its main centres at Preston and 
West Drayton, responsible respectively 
for the areas north and south of 53 de¬ 
grees N. Information between centres 
would be exchanged by broadband radio 
link and would be stored in digital form 
with immediate availability to con¬ 
trollers. 

A controller would be able to select 
any plot of which the identity was un¬ 
known and be presented with full 
information regarding it. Similarly, if it 
was desired to locate a particular air¬ 
craft, its details would be keyed into 
the system and it would be automatically 
marked on the radar screen. 

It was stated that work on the West 
Drayton centre had begun, and that plans 
for the Preston (Barton Hall) centre were 
well in hand. The system should be in 
operation in 1968. 

MICROMINIATURE 

Among the exhibits of the physics and 
electronics department was a display of 
microminiature circuits. Both thin film 
and solid state techniques are being de¬ 
veloped in the interests of improved 
reliability in electronic equipment. 

The latest microminiature transistors 
are so small that it is no longer neces¬ 
sary to recess them into the glass sub¬ 
strate of a thin him circuit, and 
reductions of a quarter in the volume of 
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designing transistorised audio equipment? 


AC 125 


a medium-gain p-n-p transistor 
for operation in pre-amplifier 
and driver stages. 

Maximum Ratings . . . 

- v ce = 32V: — 'c = 100mA 
Tj = 75* C. 

Characteristics . . . 

hrt = 50 minimum,, .. . 

= 100 typical < lE = 2mA: - Vc * 
fore = 17 Kc/s typical 


n 


= 5V) 


AC 126 


a high-gain p-n-p transistor for 
operation in pre-amplifier and 
driver stages. 

Maximum Ratings . . . 

- *ce = 32V: - «c = 100mA 

Tj = 75* C. 

Characteristics . . . 

hFE = 100 minimum 
= 220 typical 
f«e = 17 Kc/s typical 


a 


(Ie = 2mA: - Vce = 5V) 


i 


AC 127/132 

Complementary n-p-n/p-n-p out¬ 
put transistors for push-pull out¬ 
put stages, enabling the design 
of transformerless circuitry. 

AC127 (NPN) 

Maximum Ratings . . . 

Vce =s 32V: Ic = 300mA: 1 b = 15mA 
Ti = 90° C.:Kj.«mb = 0.37° C./mW 


Characteristics . . . 

hFE =115 typical (Vce = 0: — Ie = 50mA) 
fore = 20 Kc/s typical 

AC132 (PNP) 

Maximum Ratings . . . 

— Vce = 32V: — Ic = 200mA: — Is = 10mA 
Tj = 75 # C.: Kj.dmb = 0.3* C./mW 

Characteristics . . . 

hFE = 115 typical (— Vce = 0:Ie = 50mA) 
fae = 17 Kc/s typical 


The Miniwatt new series of 
A.F. transistors in TO-1 case 
feature: 

□ Higher gain. 

□ Very low distortion as a 
fesult of a better current 
gain linearity and high cut¬ 
off frequency. 

□ Excellent thermal conduct¬ 
ance enabling high power 
performance. 

Now higher quality of audio 
equipment and more freedom 
in design without cost increase 
can be yours! These incor¬ 
porate a recently developed 
manufacturing technique for 
alloy-junction transistors. This 
technique allows mass pro¬ 
duction of a new series of 
audio frequency transistors in 
TO-1 case with excellent pro¬ 
perties and high uniformity. 


AC128/2AC128 

a high-gain p-n-p output tran¬ 
sistor for operation in class A 
and class B output stages. 


a 


Maximum Ratings . . . 

- v ce = 32V: 

— 'c = 1000mA: T, = 90° C. 

K|—b = 0.3° C/mW 

Characteristics . . . 

hFE = 60 minimum 

(Ie = 300mA: — Vc« = 0) 

= 90 typical 

hFEt/hr tj = 1.1 (— Vcb = 0: Ie = 300mA) 
foe = 15 Kc/s typical 
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thin film assemblies are achieved. 

Electron beam machining is being 
studied as a means of obtaining the de¬ 
sired circuit patterns. In current work 
the thickness of the deposited film is 
one-twenty-fifth of a thousandth of an 
inch (3,000 Angstrom). Up to five deposi¬ 
tions are needed to build up the various 
circuit components. 

Glass substrates carrying the circuits 
are assembled in stacks, and a compon¬ 
ent packing density of about 250/in 3 
has been achieved. It is considered that 
the thin film technique and the silicon 
solid state circuit (with component den¬ 
sities greater than 1000/in 3 ) have their 
particular provinces and may co-exist in 
the same equipment. 


a noise factor of 5dB and a signal-to- 
noise ratio of 10 to I. 

The whole installation has been de¬ 
signed for studying the tracking, with a 
large aerial, of fast-moving targets which 


LASERS 

Work on lasers at R.R.E. is concerned 
in particular with basic materials, with 
control of the beam, and applications. 

Means of producing a single pulse at a 
single frequency, rather than the usual 
‘spiky” emission are being studied, using 
feedback devices; a pulse length of 0.2 
microseconds is the target. 

Infra-red emission is of special inter¬ 
est because its lower liability to atmo¬ 
spheric absorption and scatter are of 
interest in telecommunications, and the 
shorter wavelength results in less beam 
spread. The possibilities, as infra-red 
laser materials, of calcium fluoride or 
barium fluoride with uranium deposited 
in them as an impurity, are being investi¬ 
gated, and it is felt that the establish¬ 
ment has made useful additions to what 
was hitherto known of this subject. 

A practical example of pulse control 
was exhibited in a ruby laser set up as 
a rangefinder. The mirrors are external 
to the ruby rod instead of being formed 
on its ends, and one is fixed while the 
other rotates at 24,000 rpm. Oscillation 
takes place only when the mirrors are 
lined up, resulting in a single pulse of 
1/10 microsecond in which nearly all 
the energy of the laser (approaching 
1MW peak) is contained. 

While laser rangefinding has been 
demonstrated elsewhere, the significant 
contribution of the R.R.E. is likely to be 
the refinement of methods to produce an 
operational system of high and consistent 
accuracy. 

The establishment is actively engaged 
in the tracking of scientific satellites and 
has installed a 45ft aerial for this pur¬ 
pose. 

An optical sighting tower has been 
built, but normally the aerial is guided 
by orbit data processed in an Elliott 
803 computer to provide positions at 
half-minute intervals. Corrections can be 
fed in at the control desk, and actual 
aerial positions are recorded at intervals 
of 15 to 20 seconds for feeding into 
the computer, which prints out readings 
for use on the next pass of the satellite. 



Computer stage comprising two tran¬ 
sistors, four resistors and a capacitor 
formed by thin-film deposition on a 
glass substrate . 


cross the sky in periods of minutes 
rather than hours. Drive and control 
equipment was supplied by Associated 
Electrical Industries Ltd. 

An account of work on the thin-film 
cryotron superconductive switching de¬ 
vice, dealt with the problem of evapor¬ 
ating the complicated sandwich of layers, 
each only a fraction of a micron thick. 
Evaporators have been developed which 
are capable of depositing up to seven 


successive layers of different metals and 
insulators on a substrate, kept at a care¬ 
fully controlled temperature, through 
accurately formed masks, at a pressure 
of about 10mm mercury, without releas¬ 
ing the vacuum between the successive 
processes. 

The stage has been reached at which 
they are preparing to test simple switch¬ 
ing circuits consisting of four separate 
cryotrons. These circuits were calculated 
to switch in a time of a few tenths of 
a microsecond, and they will shortly 
be in a position to compare this calcula¬ 
tion with actual results. 

The thin film cryotron offers a num¬ 
ber of advantages as a computer com¬ 
ponent. It is very small, so that a density 
of about 200/in 2 could easily be realised, 
and it is fast enough to compete with 
conventional transistor switching circuits. 
Moreover it requires no additional circuit 
components, and its mode of construc¬ 
tion favours the use of integrated 
cryotron circuits each containing perhaps 
1,000 elements and each fabricated in a 
single process. 

It should therefore be appreciably 
cheaper than conventional components 
which have to be connected together 
individually, even when modern printed 
circuit techniques are used. 

On the other hand, it is by no means 
certain as yet that such large circuit 
units can be made reliably, and this 
question is perhaps the biggest uncer¬ 
tainty facing the cryotron at the moment. 
Its solution requires a great deal more 
research on much bigger crytron circuits, 
before it can be answered. 

(“The Engineer” 31/5/63) 




Chinese-English Translator by IBM 


An experimental machine for translating Chinese to English automatically 
has been demonstrated by IBM. Due to the nature of the Chinese 
language this represents a significant advance. 



RANGE MEASUREMENTS 

A radar transmitter with a peak power 
of some 10MW is being installed for 
range measurements initially, and later 
for ranging and tracking. Concentration 
of 10MW pulse power in a ± degree 
beam will give an effective range of more 
than 1,000 miles on a metal sphere the 
size of a football. 

Early receiver stages are installed in 
the hut at the base of the aerial, and 
the secondary stage in the main building. 
No special low-noise amplifiers are in 
use, but it is stated that the receiver has 


B ESIDES the usual problems of 
machine translation, Chinese pre¬ 
sented a special problem in the encoding 
of characters. The problem is solved by 
a special classifying system which 
follows the method developed by 
Chinese author and inventor Lin Yu- 
Tang, who used it in developing a 
Chinese typewriter. 

The system depends on recognising a 
characteristic portion of the top of each 
character and another characteristic por¬ 
tion of the bottom. The operator, using 
a conventional typewriter having a 
special keyboard, presses the two keys 
containing the characteristics of the word 


to be encoded. 

However, more than one character 
may have these characteristics and, on 
tapping a second key, all the characters 
(never more than eight) which fit the 
description are projected on a screen in 
front of the operator. Each of these 
character is numbered, and the operator 
finishes the encoding by tapping a third 
key bearing the number of the desired 
character. 

Once the machine has received the 
code for the word, translation proceeds 
as in other language translation equip¬ 
ment. 
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BWD OSCILLOSCOPE 301 



Model 301 has been developed to provide a reliable, high performance, low cost instrument, cap¬ 
able of being easily used by untrained personnel, thus making it particularly suitable for school or univer¬ 
sity use. The calibrated D.C. amplifiers enable it to be used to measure D.C. or A.C. voltages from 
lOOmV to over 500V and the uSec. rise time permits excellent displays of pulse or square waves to over 
I Me. The calibrated time base covering I c/s to 100 Kc/s enables full use to be made of the vertical 
amplifier's capabilities. Synchronising is very stable and completely automatic, providing distortion-free 
displays over the lOc/s to I Mc/s range. 


FEATURES 

★ D.C. COUPLED VERTICAL AND HORIZONTAL AMPLIFIERS. 

★ VERTICAL 50 mV p-p/Cm. to 100 p-p/Cm. 

★ D.C. TO 3.5 Mcs — 3db from 100 mV to 100 V p-p/Cm. 

★ D.C. to I Mcs AT 50 mV p-p/Cm. 

★ RISE TIME LESS THAN 0.1 uSec. 

★ TIME BASE I cs to 100 Kcs IN 5 RANGES, X3 EXPANSION. 

★ HORIZONTAL AMPLIFIER D.C. TO 250 Kcs — 3db. 

★ SENSITIVITY 100 mV p-p/Cm. to 12 V p-p/Cm. 

★ 2* M C.R.T. OPERATING AT II00V. 

★ DETACHABLE GRATICULE AND FILTER. FOLDING TILTING BAIL. 

★ READILY AVAILABLE COMPONENTS USED THROUGHOUT. 

★ LIGHT WEIGHT AND ATTRACTIVE AND DEPENDABLY RUGGED. 

PRICE: £79-0-0 F.I.S. ALL CAPITAL CITIES 

PLUS TAX 

JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (MA8411) 

Also at MELBOURNE: ADELAIDE: 

15 ABBOTSFORD STREET, 77 WRIGHT STREET. 

NTH. MELBOURNE. 30-2491. (LA 5117) 
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Faulty Insulators 


pJ'AULTY insulators on high-voltage transmission lines can 
cause radio and television interference. Sparks occurring in 
cavities between metal fittings and the porcelain, between the 
line and the porcelain, or in cracks in the porcelain, act as 
primitive radio transmitters. The “signals” they transmit are picked 
up by receivers along with wanted signals. 


An instrument for locating faulty insulators has been de¬ 
veloped by Mr L. Medina, of the C.S.I.R.O. Division of Applied 
Physics, University Grounds, Sydney, in the course of investiga¬ 
tions on discharges in insulating materials. The instrument can 
distinguish between good and bad insulators two feet apart. 
Previously only the pole carrying the defective insulator could 
be identified. It can also be used to determine if a line is 
live or not. 


Designed for use up to 66 kilovolts, the instrument, fixed to 
the end of an insulating stick, is held near suspected insulators. 
It is, in effect, a short range self-contained transistorised radio 
receiver which gives a meter indication of the strength of the 
signal received. The instrument includes a sensitivity control so 
that it can be used to differentiate between discharges of different 
severity and origin. With an attachment it can be used at up 
to 33 kilovolts in substations for “phasing out,” that is, checking 
three-phase lines to see if they can be connected safely. 


Telecommunications For Philippines 

STANDARD Telephones and Cables Pty. Ltd., Sydney, have 
■ received an order for over £1,000,000 worth of telecom- 
munciation equipment to be installed in the Philippine Republic. 
The order is part of a combined £5.3 million tender submitted 
by the world-wide International Telephone and Telegraph Cor¬ 
poration group. 

The radio equipment to be supplied by S.T.C. operates in 
the VHF and UHF bands for radio link carriage of telephone 
channels. All equipments are duplicated, containing working and 
stand-by radio transmitters and receivers, with automatic change¬ 
over facilities giving protection against equipment failure as well 
as providing a measure of increased performance through the 
use of two different frequencies for simultaneous working and 
stand-by channels, resulting in “diversity” operation. 

Sixty channel terminals are to be supplied working in the 
450 M/c frequency band for some routes, whilst other routes 
are supplied with equipment for 24-channel operation in this 
same frequency band. In addition, for the smaller capacity routes 
equipment to carry 12 telephone channels for operation in the 
150 M/c band will be supplied. 

The equipment is of modem design employing silicon tran¬ 
sistors in many of the functional circuits. 

The subscribers* telephone instruments are exact duplicates of 
the modem coloured telephone sets now being installed by the 
Australian Post-Master General's Department. 


Fluorescent Lamps 

QUICK, smooth starting with the absence of flicker is achieved 
by new rapid start fluorescent lamps which have now been 
I introduced in Australia. These lamps are being produced bv 
Electric Lamp Manufacturers (Australia) Pty. Ltd. 




A.W.A. hag recently received orders for data preparation 
equipment for uge in the electronic data processing sys¬ 
tems to be installed for the Bureau of Census and 
Statistics and the C.S.I.ft.O. The Commonwealth Statis¬ 
tician, Mr K. M. Archer (right), and the Manager of 
A.W.A/s Teleprinter and Data Systems, Mr H. J. Trick, 
watch an A.W.A, staff member operating the Typetronic 
equipment to be supplied to the Commonwealth . 


They incorporate the latest overseas technical developments 
in design, and are replacing the older-type pre-heat lamps, over 
which they have many advantages. They may be used on either 
switch start or rapid start circuits. 

In their construction they incorporate a new type of triple 
coil electrode which is of more robust construction than the 
coiled coil in pre-heat lamps, thus giving more reliable operation 
under all service conditions. Gas pressure is more effectively con¬ 
trolled, ensuring better ignition of the discharge over a wide 
temperature range. In addition, the lamps are silicone-coated so 
that they can be started in a humid atmosphere without difficulty. 

To meet the demands of the Australian market, they are 
being manufactured in both standard and reflector types in a 
range of six colours. These are: White (4,300deg. K.): White de 
luxe (3,800 deg. K.); Warm White (3,000 deg. K.); Warm White 
de luxe (2,940 deg. K.); Daylight (6,500 deg. K.); and the now 
superseded colour White (3,500 deg. K.). 

The lamps will be distributed in Australia by leading lamp 
manufacturers under popular brand names. 


Conductive Plastic 


tfCCOSHIELD SV with conductivity in the same range as 
^ many metals has been developed by the Dielectric Materials 
Division of Emerson and Cuming, Inc. Canton, Massachusetts, 
U.S.A. The new product has the flexibility and toughness of 
rubber making it ideal for many types of gaskets where conduc¬ 
tivity is required. 


When formed into a gasket, Eccoshield SV provides a her¬ 
metic seal as well as an RF seal. Insertion loss tests have shown 
that properly designed extruded gaskets of Eccoshield SV are 
more effective than knitted metal gaskets and are much easier 
to use. Conductive adhesives are available for bonding Eccoshield 
SV to metals, ceramics, glass and plastics. 


Confined Flame 

IJTEAT is blasted out in aslender, compact flame by a liquid 
1A fuel burner designed by Shell International Research, of 30 
Carei van Bylantlaa, the Hague, Holland. It is intended for use 
in petroleum distillation columns, metallurgical furnaces and similar 
equipment. 


The flame does not impinge either on the walls of the furnace 
or nearby objects, it is claimed, and there is complete combus¬ 
tion of the fuel. 



^^1 
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RCA RED SEAL SOUND TAPE 


Out of sheer necessity, RCA Red Seal 
Magnetic Tape was born! When recording 
the world's greatest artists, RCA recording 
engineers had to be positive beyond a doubt 
that every inch of master recording tape 
would deliver the ultimate in quality 
performance. Working with RCA Sound 
Engineers, they developed RCA Red Seal 
Tape with the exacting specifications 
required for their own use. Today it is 
available to you. 


Now you can tape your programmes with 
astounding clarity. No distortion, drop-out 
noise or frequency response. Every tape is 
constantly tested during manufacture, for 
coating thickness, uniformity, anchorage, 
layer-to-layer adhesion, etc. Each has the 
same magnetic qualities, the same record¬ 
ing bias characteristic. So tapes can be 
easily interchanged with no varying of 
levels or clarity. Special RCA techniques 
assure micro-precise control of particle size, 


dispersion and consistency of slurry suspen¬ 
sion. 

RCA Red Seal Tape was born to be a winner. 
YOU will appreciate its "prize-winning" 
qualities. 

Available in professional grade Mylar* and 
acetate base—Standard, Long Play and 
Double Play—in all popular sizes. 

*Du Pont Registered Trademark. 

For further information and 
literature, contact RCA of Australia. 


The most trusted 
name in sound 



RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

SYDNEY: 221 Elizabeth St., 61-8541. 

MELBOURNE: 2 Stephenson St., Richmond, 42-4586. 
BRISBANE: 173 Ann St., 2-7884. 

PERTH: 280 Stirling St., 28-1459. 
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SCIENTIFIC NEWS-coni. 


Water Repellent Fabrics 


TIMPREGNATION of cotton fabrics by water soluble solutions 
**■ of metals such as nickel and copper, followed by treatment 
with silicon, confers outstanding water repelling properties to the 
fabrics, according to a report from the Moscow Textile Institute. 

The technique developed by a team of textile chemists is 
said to increase greatly the quality of the finish of the material. 
It is claimed that the water repellency of the cottons is preserved, 
even after repeated washings in soap and soda liquids at high 
laundering temperatures. 


Standards For Polyester Capacitors 

TT'HE Standards Association of Australia is seeking constructive 
A criticism and comment on a proposed Australian standard 
for polyester (polyethylene terephthalate) film dielectric capacitors 
with foil electrodes for direct current. The proposal is issued 
as Doc. 792. 


This draft standard has been prepared for the guidance of 
manufacturers and users of polyester dielectric capacitors and 
associated interests concerned with the testing of such components. 
It describes conditions and procedures for climatic, electrical 
and mechanical robustness tests, aimed at assessing the durability 
under various conditions of use, transport and storage of 
capacitors used in telecommunication and electronic equipment. 

The tests specified in the draft require reference to AS C333, 
Basic Climatic and Mechanical Robustness Tests for Components 
for Telecommunication and Allied Electronic Equipment. 

Copies of Doc. 792 may be obtained from the offices of 
the Standards Association in State capital cities and at Newcastle, 



Carbon comes in much bigger lumps than most of us 
have seen . Fabricated from large, accurately machined 
blocks, this huge assembly (36ft across and 9ft thick) 
was produced by the Union Carbide Corporation to form 
the bottom of their largest blast furnace. At right is 
the largest yet cylinder of polycrystalline graphite (30in 
across, 24in long) developed primarily to meet the needs 
of the U.S . Aerospace program. This also is a Union 
Carbide achievement. 

Timber Tester 

AN automatic timber tester, which marks the strength of each 
plank, may serve to reduce timber costs by permitting 
smaller sections to be used. 

The non-destructive tester was developed by Potlatch Forests 
Inc., Lewiston, Idaho. Builders selecting timber for highly stressed 
uses, such as in floor joists, will be able to choose the stronger 
pieces and thereby use smaller ones. 

The machine grades timber at the rate of 1,000 lineal feet 
per minute. As each piece goes through the machine, force is 
applied to bend it in two planes. A computer measures the 
force necessary and automatically stamps the timber with a 
figure showing its resistance. 
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N.S.W. 

Comment will be welcomed from those 
manufacture or use of polyester film dielec 
should reach the Association not later than 


Australian Atom Station? 

(^OST studies for a nuclear power station for South Australia 
^ are expected to reach ah important stage soon. 

The British Atomic Energy Authority and the United States 
Atomic Energy Commission are helping with the studies. The 
South Australian State Government is understood to be committed 
to the project, which would provide a 300 megawatt station 
near Adelaide at a cost of some £30 million. The site for the 
station, based on an Advanced Gas-cooled Reactor prototype 
now operating in Britain, hds already been chosen. 


Dyeing Wool At Low Temperatures 

/^ETESEL S.R.L., of 15 Via Labus, Milan, says it has 
^ developed a technique by which wool can be dyed at much 
lower temperatures than usual. There is said to be less risk 
that protein in the fibres will break down chemically and all 
types of acid and chrome dyes can be used. 


According to the company, the secret of success lies in 
adding to the dye bath a small quantity (2 per cent) of a 
solvent such as benzyl alcohol which is insoluble in water, 
and then making sure that it is thoroughly dispersed throughout 
the liquid. Dispersion is achieved by prolonged mixing and by 
the use of a special chemical reagent. 


Keeping Solvents Clean 

/CONTINUOUS reclamatioh of dry-cleaning solvents without 
^ use of filters and distillation columns is claimed to have 
been made possible by P. A. J. Charreau, of 23 Rue des 
Chapeliers, Lannion, Cotes-du-Nord, France. 


The dirty solvent is collected in a closed vessel. Rotating 
metal discs, which continually dip into it become wetted, present 
a large surface that speeds evaporation. A warm inert gas blows 
across the discs, picking up clean solvent from them, and the 
latter is then collected by allowing it to condense. Dirt remains 
on the discs, causing sludge to form in the reservoir, and this 
has to be periodically tapped off. 



Theatre Slot Machines 

A COMPACT slot machifie that fits neatly behind the seats 
in a cinema or theatre so that patrons can obtain chocolate, 
sweets or cigarettes at any time during the performance has 
been designed by Kurt Palm, of 4-6 Friedensplatz, Russelsheim/- 
Main, Germany. He claims that the machines do not get in the 
way as people pass between the seats. 


Controlled Suction For Chemists 

T>EPORTED recently from Germany is a suction device that 
AV can be fitted to glass pipettes to allow very small quantities 
of liquid chemicals to be accurately dispensed. 

Small enough to fit into the palm of the hand, leaving one 
hand free, and conveniently carried in the chemist’s pocket, it 
is attached to the pipette by a rubber tube. Suction is adjusted 
by turning a knurled knob which either insert^ or withdraws a 
plunger into a close fitting cylinder. The company responsible 
is Walter Graf and Co., df 5 Am Gildacker, Wertheim am 
Main, Germany. 




















CD First name in Stereo & Hi-fi equipment in 

over 65 countries 
of the world! 


pioneer 


Pioneer —professional-quality equipment at an 
economical price—is the result of intensive 
research and long manufacturing experience. 
Pioneer equipment is designed to achieve 
maximum performance with the simplest 
controls, so allowing a new ease of handling, 
even by the inexperienced. 


Pioneer Stereo Speaker Systems 




Just some from the big Pioneer 


SM-Q141 

STEREOPHONIC 

AMPLIFIER 




Type: Infinite baffle type. 

Mounted speaker: PAX 30E, 12" co 
axial (16 ohm). 

Frequency response: 45 16,000 c/s 
Maximum power input: 20 watt 
Sensitivity: 101 db/watt. 
Dimensions: 15 3 /4"(H) x 23%"(W) x 
10"(D). Wt. 34.2 lbs. 

Finish: Cherry. 

Price: £59.9.0. 


8 ” 


Frequency Response: 

Tubes: 
Tuning Range: 


Inputs and Gain: 
Output Terminal: 
Dimensions: 
Price: 


40 c/s — 100 Kc ± 1 db (when main amplifier is 
500 mW). 

15 tubes, 3 diodes. 6AQ8 x 2, 6BA6 x 3, 12AX7 x 
3. 6BQ5 x 2, 6E5 x 2, 6CA4, OA70 x 2. OA79. 
Tuner A : MW535-1605 Kc. SW3.8-12 Me. 

Tuner B: MW535-1605 Kc. FM80-180 Me. 

MAG PU 2.8 mV (to obtain 4 W output at 1 Kc). 
8 and 16 ohms for speakers (both channels each). 
16V(W) x 133/ S "(D) x 53/HH). 

£92.7.6. Tax paid. 


Type: Infinite baffle type. 

Mounted speaker: PAX-20A, 
axial (16 ohm). 

Frequency response.- 60-16,000 c/s. 
Maximum power input: 8 watt 
Sensitivity: 99 db/watt. 

Dimensions: 11%"(H) x 22 7 /g"(W) x 
9"(D). Wt. 20.9 lbs. 

Finish: Cherry. 

Price: £24.12.0. 



SM-B161 

STEREOPHONIC 

AMPLIFIER 


■ E 
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Frequency Response: 

Tubes: 
Tuning Range: 
Inputs and Gain: 


Output Terminal: 
Dimensions: 
Price: 


20 c/s — 60 Kc ± 1 db (main amplifier output at 
500 mW). 

14 tubes, 2 diodes, 6BE6 x 2, 6BA6 x 2, 12AX7 x 
3, 6BM8 x 4, 6E5 x 2, 5AR4, OA79 x 2. 

Tuner A.- MW535-1605 Kc. SW3.8-12 Me. 

Tuner B: VW535-1605 Kc. 

MAG PU 2 mV (for 7 W output at 1 Kc). 

XTAL PU 23 mV (for 7 W output at 1 Kc). 

AUX 115 mV (for 7 W output at 1 Kc). 

For speakers — 4. 8 and 16 ohms (both channels). 
15.8"(W) x 12"(D) x 5.8"(H). 

£83.5.0. Tax paid. 



Type: Infinite baffle type. 

Mounted speaker: PIM-20A, 8" 

mechanically 2-way (16 ohm). 
Frequency response: 50-16,000 c/s. 
Maximum power input: 6 watt. 
Sensitivity: 99 db/watt. 

Dimensions: 12%"(H) x 20V 2 "(W) x 
lr(D). Wt. 16.5 lbs. 

Finish: Cherry. 

Price: £19.4.0. Tax paid. 


SM-Q300 

DELUXE MODEL 
AMPLIFIER 



Frequency Response: 

Tubes: 


Tuning Range: 
Inputs and Gain: 


Output Terminal: 
Dimensions: 
Price: 


20 c/s to 50 Kc ± 1 db (when main amplifier is 
500 mW). 

19 tubes. 6 germanium diodes. 6AQ3 x 2. 12AX7 x 
4, OE79 x 2, 6BE6 x 2, 6AN8 x 2. OA70 x 2. 6BA6 
x 3, 6BE12A x 1, SE05B x 2. 

Tuner A: MW535-1605 Kc, SW3.8-12 Me. 

Tuner B: MW535-1605 Kc. FM89 108 Me. 

Magnetic PU 3.4 mV (input required for 15 W 
output at 1 Kc). Crystal PU 38 mV (input required 
for 15 W output at 1 Kc). 

4. 8 and 16 ohms each channel. 

470 mm(W) x 335 mm(D) x 140 mm(H). 

£ 132.3.0. Tax paid. 


Type: Bass-Reflex type 
Mounted speaker: PIM-16A, 6V£" 
mechanically 2-way (16 ohm). 
Frequency response: 80-16,000 c/s. 
Maximum power input: 3 watt. 
Sensitivity: 96 db/watt. 
Dimensions: H"(H) x 19"(W) x 
9"(D). Wt. 12.1 lbs. 

Finish: Cherry. 

Price: £14.15.0. Tax paid. 



PIONEER EQUIPMENT —FROM YOUR 
USUAL STEREO HOUSE OR 


ELECTRONIC INDUSTRIES IMPORTS PTY. LTD. 


VICTORIA NSW. 

139-143 Bouverie St. 121 Crown St.. £a$t Sy.dn 
Carlton Phone 34 4141 Phone 35 5041 


SA Q’LAND. W.A 

Astor House, 81-97 Flinders St SO-54 Lit. Edward St., Springhill 68a Railway Parade 
Adelaide Phone 8 5601 Phone 2 0271 West Perth. Phone 283 111 
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SCIENTIFIC NEWS 
—coni. 


Chain Does Not Twist 

n OLLER chain with alternate vertical 
and horizontal links is intended to per¬ 
mit conveying or indexing in two planes 
without twisting the chain. Atlas Chain and 
Manufacturing Company, P.O. Box 708, 
West Pittston, Pennsylvania, says idlers can 
be either vertical or horizontal, and that 
one chain can substitute for several others 
plus transfer gears. For instance, a chain 
driven by a horizontal shaft can turn ver¬ 
tical shafts as well as other horizontal ones. 


Explosives Bonding Process 

EXPLOSIVE bonding of nickel-rich 
alloys to steel has been developed by 
E. I. du Pont Co., Wilmington 98, Dela¬ 
ware, to such an extent that it will produce 
plates up to 30 square feet. 

The process is in commercial use by the 
Union Carbide Stellite Co., 270 Park 
Avenue, New York, 17. Pressure of an ex¬ 
plosion forces the thin sheet of nickel and 
molybdenum into the backing plate without 
the use of high temperatures. The clad plate 
is said to have good bond strength, to with¬ 
stand welding and not to separate in bending 
operations. 

Mufflers For Exhausts 

OLASTIC cylinders loosely packed with 
A woven copper ribbon have been de¬ 
veloped by Eubanks Engineering Company, 
260 N. Allen Avenue, Pasadena, California, 
to serve as mufflers in the exhausts of small 
air-operated tools. The company says they 
are compact and inexpensive and produce 
negligible back pressure. Applied in the ex¬ 
haust of an air hammer, for instance, they 
are said to eliminate most of its noise. 

Curuvan Body For Car 

A CARAVAN body which fits on an 
ordinary American saloon car is now 
available — for 965 dollars — from the 
Hudson Sales Company, 302-M. East Uni¬ 
versity Avenue, Champaign, Illinois. The 
L-shaped structure can be installed by re¬ 
moving the lid of the boot and clamping 
it in place — no holes have to be drilled. 
The upright of the L. provides room to 
stand in front of a stove, and also has cab¬ 
inets and drawers. The horizontal portion, 
which extends forward over the roof of the 
car, contains a double-bed. 


” 'See-Through " Steel 


A USE has not been found for it yet, 
but the United States Steel Company, 
71 Broadway, New York 6, has rolled steel 
sheet so thin you can see through it. The 
“transparent steel”—actually it is trans¬ 
lucent—is .0004 in thick. The strip was 
produced as part of the company’s work 
on steel foil. 


Smoke Filters For Vacuum 
Pumps 

pDWARDS High Vacuum and Vokes 
^ Filters have collaborated in solving 
the problem of what to do with the oil 
mist or smoke unavoidably discharged from 
the outlet ports of mechanical vacuum 
pumps, now becoming essential equipment 
for many laboratory and industrial opera¬ 
tions. 

Previously, the discharge has been pumped 


to the outside of the building but this 
has obvious drawbacks. 

A new mist filter called the OMF series 
has been developed and effectively suppresses 
oil mist so that only clean oil-free air is 
discharged, no special outlet pipe being 
needed. Trapped oil collects at the base 
of the filter and can be returned from 
time to time to the pump with consequent 
savings in oil. 

Edwards High Vacuum is at Manor 
Royal, Crawley, Surrey. 


Air Cut 

J^AWNMOWERS designed on the lines 
of a hovercraft with a rotary cutting 
blade and a pneumatic air cushion in place 
of wheels are reported by Aktiebolag Flymo, 
Adelgatan 5, Malmo, Sweden. The petrol 
driven motor supplies the power for cutting 
and drives the fan which produces the 
“hover” air. Because of the complete 
absence of wheel friction the machines are 
easy to handle and cut wet or dry grass 
with equal ease. 



Constituting the largest export order 
ever in Australian telecommunica- 
tions history, S.T.C., Sydney, hare 
won a contract worth over £7,000,- 
000 and involving over 200 transmit¬ 
ter receivers and 20,000 telephones 
for the Philippine Islands. To be 
installed over the next three years, 
the area to be covered, including 
water spaces, is about half the area 
of the Australian continent. The con¬ 
tract will involve S.T.C. in mainten¬ 
ance and expansion of the system 
over the next 20 years. 


Tomutoes Eusily Cropped 

A/f ECHANISATION continues to advance 
1 A on American farms. The latest device is 
a tomato harvester which cuts vines and 
all, and shakes the crop to break up clods 
and separate the tomatoes. 

The Canning Machinery Division of the 
F.M.C. Corporation, San Jose, California, 
says the self-powered machine will harvest 
up to 10 tons per hour. A sharp-edged 
spinning disc set at an acute angle with 
the ground cuts the vine beneath the surface, 
A conveyor with widely spaced slats carries 
the vine upwards, the tomatoes dropping 
through the slats on to a conveyor belt. 
The vines then go to a reciprocating 
conveyor which shakes off stubborn fruit. 
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SPECIAL 

BARGAIN USX 
for SEPTEMBER 


We have hundreds of bar¬ 
gains in Radio Components, 
etc., which we had in stock in 
the shop before we became a 
mail order business exclusively. 

We have drawn up a special 
Bargain List of these parts 
which we do not require to 
keep in stock for Mail Order 
business. As quantities are 
limited we cannot advertise 
them here so please write for 
list which will be kept up to 
date from day to day. It will 
be sent post free. 

★ 

Thanks ! and an apology 

To all those old and new 
customers who are supporting 
me in this mail order business 
I want to express my thanks. 
I had expected up to about 
twenty orders a day but some 
days I am receiving a hundred 
or more ! ! 

I am sorry that in a few in¬ 
stances I have not been able 
to get goods away as promptly 
as I would have liked to. 

D. McIntyre, 
Propt., Price's Radio. 


For Radio Components by mail f 
only send to 

PRICE’S I 
RADIO I 

LATE Of ANGEL PLACE 
Est. T922 

| BOX 1212, G.P.O., SYDNEY, I 
N.S.W. 
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THE SYNCHRODYNE 

A.M. BROADCAST RECEPTION 
WITHOUT SIDEBAND CUTTING 

.... BUT! 

By Ian Pogson 


signals brought up accordingly. The 
next step was to add an audio ampli¬ 
fier, so that a loudspeaker could be 
used. A 6BQ5. without further voltage 
amplification, was driven directly from 
the plate of the 6BE6. This gave enough 
loudspeaker volume to assess, for 
the first time, the worth of the system 
and the frequency response was such 
as to spur us on to further efforts. 

We had a 10-watt amplifier handy, so 
this was pressed into service. Our first 
reaction, after feeding the little Syn¬ 
chrodyne into this amplifier, was that we 


For many years, one of radio's 
,, 64-dollar" questions has con¬ 
cerned the Synchrodyne type of 
receiver. Though credited with 
the important ability to tune AM 
broadcast stations without side¬ 
band cutting, it has nevertheless 
remained in obscurity. The follow¬ 
ing article explains the character¬ 
istics and the problems of the 
Synchrodyne and contains suffic¬ 
ient information for an experiment¬ 
er to try the circuit for himself. 

A S a basic principle of reception, the 
Synchrodyne circuit dates back to 
about 1947. From that time onwards, 
high fidelity enthusiasts have been “dis¬ 
covering” it and asking questions as to 
why it has not achieved universal accept¬ 
ance. Such questions make sense, because 
the Synchrodyne is credited with avoiding 
the problem which has been the bug¬ 
bears of nearly all AM tuners to date— 
loss of treble response through sideband 
cutting. 

Perhaps we should also remark that 
the Synchrodyne has been credited with 
a good many other characteristics as 
well, including complete freedom from 
lOKc whistles, “monkey chatter” and 
other forms of mutual station interfer¬ 
ence — all this while remaining com¬ 
pletely and only receptive to the desired 
signal! 

Recently, a correspondent suggested 
that, because of its supposed ability to 
do all these things, a Synchrodyne re¬ 
ceiver should be the answer to the pre¬ 
sent-day problems of the short-wave 
bands. 

On the other side of the ledger we 
knew of some inherent difficulties of the 
circuit, the chief one being the strong 
heterodyne whistle produced as the unit 
is tuned toward each station. It seemed 
no more than commonsense, in fact, to 
assume that the circuit had failed to gain 
popularity because its practical limita¬ 
tions outweighed its advantages. 

So, for many years, we have done no 
more than given it occasional thought, 
leaving it to lie among otir projects 
“pending”. 

A few months ago, however, we were 
thumbing through a new book on oscil¬ 
lators, wherein the Synchrodyne was 
mentioned, along with a brief descrip¬ 
tion and a simplified circuit diagram. 
This time, our interest was really stirred 
and it was decided to look into it 
further. 

As already indicated, the chief point 
of interest was in the possibility of re¬ 
ceiving local broadcast stations without 
sideband cutting. In this respect at least, 
a tuner using the principle might make 
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up for the loss of the FM transmis¬ 
sions. 

The circuit referred to consisted of 
an untuned RF amplifier, a crystal diode 
balanced modulator and a local oscilla¬ 
tor. After studying this circuit for a 
while, it was reasoned that for purposes 
of investigation, the RF stage might be 
dispensed with and the balanced modu¬ 
lator and local oscillator functions com¬ 
bined in a single 6BE6. A pair of head¬ 
phones could be used in the plate circuit 
of the 6BE6, with a one-valve Synchro¬ 
dyne as the end result! 

In short order, this arrangement was 
roughed up and it actually worked. At 
this stage, however, it was difficult to 
tell just what order of fidelity was being 
realised, due to the deficiencies of the 
headphones. It was also apparent that 
the RF stage would be necessary, to lift 
the signals to a more usable level. 

The RF stage was duly added and the 


v 


6BE6 etc. 



This front view shows the Synchro- 
dyne built into the familiar case 
used for the Playmaster Control 
Units and Program Source . The knob 
nearest the dial is for tuning; the 
other knob is the RF gain control. 

had not previously heard such quality 
from AM broadcast stations. There was 
no gainsaying the fact that the trans¬ 
missions were very good indeed. From 
here on, we decided to find out for our¬ 
selves, the reasons why this type of re¬ 
ceiver had not gained general acceptance. 
Implicit in this was the challenge to 
develop a practical tunep and/or re¬ 
ceiver for hi-fi reception of local broad¬ 
cast stations. 

The Synchrodyne tuner shown on 
these pages is the first practical outcome 
of our experiments. Built, for conveni¬ 
ence, into the standard case and chassis 
for our Playmaster “Program Source” 
No. 1, it will work with other Playmas¬ 
ter equipment and it will reproduce the 
full range of transmitted frequencies 
without significant 
loss. This much is 
evident from the re¬ 
sponse curve plotted 
from the “External 
Modulation” termin¬ 
als of a standard 
signal generator to 
the voice coil of the 
reproducing loud¬ 
speaker. 


Fig. I 




This simple circuit 
serves to illustrate 
the operation of 
the Synchrodyne, 
which is explain¬ 
ed in the text . 
Although it would 
function as it is, 
it would be of 
little practical 
use . 
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What’s more, enough information is 
given to enable you to build an exact 
copy, 1 if you want to. Whether you will 
like the result, however, is another mat¬ 
ter. 

Just as we had expected, our own ex¬ 
perience with the tuner demonstrated 
why a simple Synchrodyne could only 
have limited appeal. It separated the 
actual performance from the false claims 
and also indicated the complexities 
which would be involved in turning a 
rather temperamental device into some¬ 
thing which would handle in the same 
docile fashion as the familiar superhet 
tuner. 

Coincident with these experiments, we 
looked up available references on the 
subject and found that several papers had 
been presented on the subject. It appears 
that the idea was developed by D. G. 
Tucker and his staff, at the laboratories 
of the G.P.O. in London. Dr Tucker 
published several papers in “Electronic 
Engineering” in 1947 and 1948. An 
article by “Cathode Ray” also appeared 
in “Wireless World’’ in August, 1948. 

In these papers, suggested designs for 
receivers using the Synchrodyne prin¬ 
ciple ranged from a very simple version, 
of the order of the one we present here, 
to one boasting two RF amplifiers, with 
RF negative feedback, a ring modulator 
and a separate oscillator, isolated from 
the received signal with a cathode fol¬ 
lower. It also possessed additional 
attributes which we will go into later 
on. This elaborate 
version was on show 
at the 1947 Radi- 
olympia in London, 
where it attracted 
considerable inter¬ 
est. 

The articles re¬ 
ferred to contain a 
wealth of informa¬ 
tion on the subject 
and those who 
want more informa¬ 
tion than we can 
give here could well 
look up the refer¬ 
ences for themselves. 

What is a “Syn¬ 
chrodyne” and how 
does it work? Al¬ 
ready, most of us 
are familiar with the 
“S u p erheterodyne” 
system. “Hetero” means “different” and 
“dyne” is a unit of force. Here we have 
different forces, alias different frequen¬ 
cies which, when brought together in a 
mixer, give a “super” sonic frequency, 
better known as the “intermediate” fre¬ 
quency. 

The Synchrodyne works on a some¬ 
what similar principle. Where the super¬ 
het has a local oscillator which beats 
with the incoming signal, to give a super¬ 
sonic or intermediate frequency, the 
local oscillator of the Synchrodyne is 
on the same frequency as the incoming 
signal. The heterodyne product is at 
audio frequencies, as it is with normal 
detection. 

To gain some idea of how the Syn¬ 
chrodyne functions, refer to figure 1, 
which shows the system in one of its 
simplest forms. 

Consider first the situation which 
would exist if the oscillator were not 
operating. 

All signals picked up by the aerial 
will be fed to grid No. 3, subsequently 
appearing at the plate, due to normal 
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amplifying action of the valve. If the 
amplifying action were perfectly linear, 
the signals would remain at RF, with 
no demodulation to present a direct 
audio component in the plate circuit. 

Conversely, if the amplifying action 
were non-linear, some demodulation and 
intermodulation would occur, producing 
a mixture of audio components in the 
plate circuit, in the manner of a chronic¬ 
ally unselective receiver. 

In point of fact, the Synchrodyne 
principle relies, for much of its suc¬ 
cess, upon the preservation of linearity 
in stages handling the RF signal—ex¬ 
cept at the one point where intermodu¬ 
lation is supposed to take place. In this 
statement lies the explanation for an 
earlier reference to the use of RF ampli¬ 
fiers with RF negative feedback. 

Consider that the oscillator section is 
now made operative. The oscillator 
voltage on grid No. 1 will vary the 
amplification of the valve at a rate de¬ 
termined by the frequency of oscil¬ 
lation. This sets up a cyclic state of 
non-linearity at the same rate. The re¬ 
sult is that all the incoming signals will 
be modulated by the oscillator fre¬ 
quency. We now have appearing at the 
plate, the oscillator frequency, all the 
incoming signal frequencies, as well as 
all the plus and minus frequencies, or 
beats. 

Quite a mixup, to say the least! 

For simplicity, consider a special case 
where the local oscillator has locked to 


an incoming carrier, on which there is, 
for the moment, NO MODULATION. 

Since there will be no normal side¬ 
bands within, say lOKc of the incoming 
carrier, there will be no heterodyne 
resultants within the audio spectrum and 
no audio signal in the plate circuit of 
the mixer. 

Other carriers and their sidebands, 
which may be present, will beat with 
the local oscillator but, because of their 
separation from the local oscillator in 
terms of Kc, the resultants they produce 
will lie in the supersonic region; they 
can be suppressed readily enough by RF 
filtering. 

The only exception would be the car¬ 
riers or sidebands from channels imme¬ 
diately adjacent, which might be strong 
enough to produce a lOKc whistle or 
the usual inverted demodulation which 
goes by the name of “monkey chatter.” 

With normal modulation on the want¬ 
ed signal, the sidebands intermodulate 
with the local oscillator (which is locked 
to the original carrier) to produce the 
original audio frequencies. 

From the foregoing, it can be seen 
that the Synchrodyne obtains a basic 
“selectivity” by virtue of the mixing 
action. The various received signals are 
only separated by the fact that the un¬ 
wanted signals are heterodyned out of 
audibility. As the audio component is 
all that is required at the output of the 
mixer, a low-pass filter is used to get 
rid of the radio and supersonic frequen- 
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BASIC "SYNCHROPYNE" TUNER 


E 6.3V HT 
300V 


This circuit is, in our opinion, the simplest practical one of its kind. To 
ensure correct operation, it would be wise to adhere to the component values 
given. A sophisticated Synchrodyne tuner would require a great deal more 
circuitry than the simple version. 


################# 


PARTS LIST 




Box, with front panel and top 
and bottom plates. 

Sub-chassis. 

2-gang tuning capacitor (Roblan) 
MSL/48 dial. 

Aerial coil. 

Oscillator coil (see text). 
Trimmer capacitors. 

9-pin socket. 

7-pin socket. 

2.5mH RF Chokes. 

Spring-loaded Plastic 
(red). 

Spring-loaded Plastic 
(black). 

Tagstrips: 1 2-tag; 2 5-tag; 1 10- 
tag. Hookup wire, coax, cable, 
screws, nuts, solder, etc. 


1 6EH7. 


VALVES 


1 6BE6 


s - :: 


Terminal 

Terminal 


RESISTORS (1W unless specified) 


lOOohm 
IK 
10K 
15K 

15K 4W 


1 22K 
1 33K 
1 47 K 
2 100K 
1 20K log. Pot. 


CAPACITORS 

47 pF Ceramic or Plastic. 
120 pF Ceramic or Plastic. 
220 pF Ceramic or Plastic. 
.1 mF 25V Ceramic. 

.1 mF 400 V Plastic. 

8 mF 300VW. Electrolytic. 
16 mF 300 VW. Electrolytic. 
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Extra features for 
extra performance 
in this new 

HEATHK1T CONDENSER 
CHECKER KIT—IT-1 IE 

Feature and performance un¬ 
heard of in this price range! Tests 
condensers of all types for value, 
leakage, shorts and power factor. 
Measures resistances from 5 ohms to 50 megohms. Capacity 
measurements in four ranges from 10 mmf to 1000 mfd. 
Direct reading scales—no involved calculations! 16 switch- 
selected. leakage testing voltages! Comparator circuit to 
measure “L,” “C" or “R,” using an external standard. Mea¬ 
sures capacity and resistance, using internal standards. Cali¬ 
brated power factor control “eye” tube indicator. 240 V 
50 cps operation. 

PRICE . £33/19/- 



• Professional quality test 
equipment! 

• Priced with the lowest! 

• As easy to buy as to build 
from Warburfon Franki! 

Do-it-yourself Heathkit test instruments make it 
possible to equip your electronic workshop with 
complete laboratory facilities at only a fraction 
of the cost of comparable ready-built equipment. 
And, Heathkits are so simple to build, complete 
and easy-to-follow assembly instructions with 
each kit make it FUN—even for a beginner. 
Heathkits can be purchased on low deposit from 
WF, or by taking advantage of WF’s convenient 
ADD-ON PURCHASE PLAN you can acquire 
ALL the equipment you need without waiting. 
For full details, free catalogue, contact your 
nearest WF office. Mail orders. 



Extra duty 5in 


PRICE 


wide band HEATHKIT 

OSCILLOSCOPE 10-12E 

Fulfils practically every lab or 
service need. Band width 3 cps 
to 5 me. Sensitivity: 0.025 volts 
(rms) per inch at 1 kc. Rise time: 
0.08 microseconds or less. Other 
features include push-pull hori¬ 
zontal and vertical amplifiers. 
Peak to peak calibration refer¬ 
ence, 2 circuit boards and wiring 
harness for easy assembly. 240V, 
50 cps power supply. 

. £81/7/- 



V.T.V.M. KIT Y7A-E 

Measures AC volts to 1,500 volts, 
R.M.S. 4,000 volts, AC, peak to 
peak. DC volts to 1.500 volts. 
Resistance -1 ohms to 1,000 meg¬ 
ohms. Input resistance 11 megohms. 
240V, 50 cps supply. 

PRICE . £27/10/- 

PROBES FOR V.T.V.M. 


1. Etched Circuit R.F. Probe Kit (No. 309-CU). Extends 
frequency response of V-7A up to 250 me. Price, £3. 

2. 30,000 volt D.C. Probe Kit (No. 336) provides a 
multiplication factor of 100 on D.C. ranges. Price, 
£4/11/.. 



NEW—HEATHKIT 
TRANSISTOR CHECKER 
KIT (IT-10) 

Also serves as a handy continuity 
tester — just the thing for carry¬ 
ing with you on service calls or 
for use in the shop. Its small, 
compact size fits easily into tool 
case, glove compartment, etc., and 
is self-protecting with its extend¬ 
ed-edge case. Removable test leads are provided for 
checking transistors which may not be brought to the 
tester socket. The versatile switching system used in the 
IT-10 checks transistors as to PNP or NPN types and 
eliminates need for changing test leads for diode testing. 
Easily assembled. Powered by 2 1.5V “C” flashlight cells. 
Dimensions: 3 l-8in H. x 3 l-8in W. x 31in D. 


PRICE 


£7/2/- 



HEATHKIT R.F. 
SIGNAL 
GENERATOR 
KIT—(SG-8E) 

Here’s a dependable ser¬ 
vice generator at low 
cost. Provides extended 
frequency coverage in 
five bands from 160 kc 
to 110 me on fundamentals and to 220 me on calibrated 
harmonies. Internal 400 cps signal. Variable RF output 
to over 100,000 uv. Prewound, precalibrated coils. 
Weight 81b. Price, £21/7/-. 


MAIL ORDERS are delivered FREE In Hie Metropolitan 
areas of Adelaide, Brisbane# Melbourne, Sydney and 
Perth. Send cheque or M.O. to your nearest W.F. 
office. 


WARBURT0N FRANKI 


SYDNEY: 307 Kent Street—29-1111. NEW- 
CASTLE WEST! 844 Hunter Street—€1-4077. 
WOLLONGONGt 80 Keiri Street — 2-5444. 
ADELAIDE! 204 Flinders Street — 8-1711. 
BRISBANE: 13 Chester Street, Fortitude Valley 
-51-5121. MELBOURNE: 359 Lonsdale Street 
-67-8351. PERTH: Tough Instrument Service 
Co., 993 Hay Street—21-9767. 
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cies. which could otherwise overload the 
following audio amplifier. 

This looks very interesting on paper 
but, as we had expected, and as our 
simple version proved, the principle 
brings some serious problems in its train. 

Undoubtedly, the most objectionable 
feature of the Synchrodyne is the very 
loud heterodyne whistle which is pro¬ 
duced as the signal is tuned in. It is, 
in fact, the familiar whistle of an oscil¬ 
lating detector—bad enough in a pair 
of headphones but intolerable when it 
happens to be feeding into a husky, hi-fi 
stereo system! 

Measures to overcome the objection 
include: 

(1) Tuning only with the volume con¬ 
trol turned right down; 

(2) Resorting to switch-tuned systems 
comparable with channel selection in a 
TV receiver. 

(3) The use of automatic muting sys¬ 
tems. involving extra circuitry and, in 
one typical case, a very special high 
inductance audio choke. 

In a simple version of the Synchro- 
dyne no AGC is available, which results 
in the different stations being received The wiring and general component layout may be seen in this underneath 
at different volume levels. view. The components are close together in the corner but no trouble should 

In a switched version, this problem be experienced, provided a little care is exercised in wiring. 

may be partially overcome by using a 

Our simple version of the Synchro¬ 
dyne exhibits all the shortcomings which 
we have just dealt with, to a greater or 
lesser degree. This is only to be expect¬ 
ed, since the design has been reduced 
to the bare essentials. For those who 
would like to experiment with this little 
unit, or if you are prepared to live with 
the limitations, then have a go by all 
means. Tuned correctly, it can produce 
some very nice signals. 

If, on the other hand, you want a 
high-grade receiver for broadcast recep¬ 
tion for all the family to use, or you 
do not live close to the wanted stations, 
then this simple version is not for you. 
Should you have a Playmaser Program 
Source at present, then for goodness 
sake, don’t pull it to pieces to build 
up this one. Try it out on another 
chassis. 

The question may well be asked at 
this point, why did you describe such a 
project anyway? The answer to that 
one is simple. We have taken the 
trouble to investigate the characteristics 
of this method of reception and this is 
substantially a report of our findings to 
date. With the information thus gained 
—although this is not a firm promise— 
we are hopeful that a more elaborate 
and generally acceptable unit will be 
developed in the reasonably near 
future. 

NO EASY WAY 

But don’t expect it to be simple. As 
far as we can judge now, there is no 
such thing as a simple, easy-to-use Syn¬ 
chrodyne. To make it ’’easy to use” is 
going to involve a lot of extra circuitry. 
And, if reasonable performance on other 
than local stations is going to be sought 
as well, still more complication is likely 
to follow. 

AH this relates to the future, how¬ 
ever. For the present, let's take a closer 
look at the circuit details of the simple 
Synchrodyne as pictured. Two stages 
only are involved, a radio frequency 
amplifier and a mixer-oscillator. 

To afford a measure of pre-selection 
and mimimise cross modulation effects 
from strong adjacent stations, an ordin¬ 
ary aerial coil is used in the grid cir¬ 
cuit of the first stage. The secondary 


20 CYCLES 100 PER 1000 SECOND 10000 20000 

This frequency response curve looks almost too good to be true but is exactly 

as we measured in our laboratory . The gradual roll-off is due, at least in 

part, to the RF filter . 


preset attenuator for each station. Un¬ 
fortunately, however, this does not over¬ 
come annoying changes in level which 
can result from changes in line voltage 
and other variations in power line con¬ 
ditions. This is all too well known by 
those who can remember the days be¬ 
fore AGC was a standard feature of 
domestic broadcast receivers. 

The original author claimed that it 
should be possible to incorporate AGC 
into a more elaborate Synchrodyne, 
though admitting that such a move 
would not be without some difficulties. 

Among the suggestions made, was 
the use of audio AGC. Another sugges¬ 
tion was to “use a thermistor in the RF 
path.” 

Still another idea was to use the DC, 
which is developed in the output of a 
crystal diode demodulator, as a control 
voltage for the RF amplifipr(s). 

This approach may have possibilities 
but difficulties could easily arise from 
the non-linear grid characteristic of 
variable-mu valves, operating at certain 
voltage levels and unprotected from 
powerful unwanted signals by high-Q 
tuned input circuits. 

It may be that modern RF pentodes 
will exhibit better linearity than earlier 
types. On the other hand, experience 
may as easily indicate that this form of 
gain conrol is impractical and/or that 


RF stages should have a feedback loop 
around them to maintain linearity and 
prevent cross-modulation effects. 

Another vital requirement which has 
only been hinted at so far. is the need 
to lock the local oscillator with the 
wanted incoming signal. Here, we have 
two requirements which are incom¬ 
patible. On the one hand, a sufficiently 
high signal voltage is, required to lock 
the oscillator while, on the other, the 
signal level should be kept low in order 
to avoid cross-modulation. 

In the simple version, reliance has to 
be placed on critical adjustment of the 
signal level. With too little signal, sen¬ 
sitivity is lost first; then the oscillator 
loses synch, and the tuner simply pro¬ 
duces a useless heterodyne. With too 
much signal input, other stations cross- 
modulate the wanted one. 

In a complex version, the difficulties 
are minimised but—once again—at the 
expense of extra circuitry. 

In common with other wide-band AM 
tuners, the Synchrodyne is also likely 
to suffer from lOKc heterodynes, due 
to beats with adjacent station carriers. 
How troublesome the whistles might be 
depends on various factors, but complete 
elimination is likely to involve the now 
familiar whistle filter in the form of a 
Bridged-T, in conjunction with a cathode 
follower—another complication. 
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BY EASY POINT- 
TO-POINT SIGNAL 
INJECTION YOU 
SEE THE TROUBLE 
ON THE TV SCREEN 
AND CORRECT IT— 

TWICE AS FAST 
AND EASY 

fiKslS HI .Utf&A ***•' * ' . •»*. ' *L'v * ' 

B&K TELEVISION ANALYST - MODEL 1076 

Gives you a convenient TV signal-generating 
source of your own, with all thesd test facilities. 

R.F., I.F., VIDEO AND AUDIO SIGNALS. 

All appropriately modulated. 

INTERMITTENTS. Quickly isolates and pinpoints the difficulty 

SYNC. Provides composite synchronizing signals (negative 
or positive). 

SWEEP CIRCUIT DRIVING PULSES. Provides separate verti¬ 
cal and horizontal plate and grid driving signals. 

YOKE AND TRANSFORMER TEST. Provides sensitive tests 
for V.O. and H.O. transformers and yokes. 

HIGH VOLTAGE INDICATOR. Quickly pinpoints troubles in 
the horizontal output transformer or the high-voltage 
network. 

NEGATIVE BIAS SUPPLY. For sync, overload and AGC 
troubles. 

AGC KEYING PULSE. For troubleshooting gated AGC systems. 

HIGH-LEVEL TEST SIGNAL. For modulating TV picture tubes 
directly. 

mw t &l v .r .* *: 


47 YORK STREET, SYDNEY — 2 0233 


MELBOURNE 
67 9161 


BRISBANE 
4 1631 


PERTH 
28 3426 


HOBART 
3 3836 


LAUNCESTON 
2 1804 


WELLINGTON, 
43 191 


N.Z. 
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Check all circuits, 
pinpoint any TV 
trouble —in minutes 


AMALGAMATED WIRELESS 


(AUSTRALASIA) LIMITED 


This one instrument, with its complete, accurate diagnosis, 
enables any serviceman to cut servicing time . . . service 
more TV sets in less time . . . and satisfy more customers. 


With the Analyst, you inject your own TV signals, at any 
point, while you watch the generated test pattern on the 
picture tube of the television set itself. This makes it quick 
and easy to isolate, pinpoint and correct TV trouble in any 
stage throughout the video, audio, r.f., i.f., sync, and sweep 
sections of the television set — including intermittents. No 
external scope or waveform interpretation is needed. Checks 
any and all circuits — solves any performance problem. 


The B & K Analyst is one of the most useful and valuable 
aids in TV servicing today! Its basic technique has been proved 
by thousands of successful servicemen everywhere. 


* 



















of this coil is tuned by one section of 
a variable capacitor but is shunted by 
a 20K potentiometer as well. 

The potentiometer performs two 
functions. The “Q” of the tuned circuit 
is reduced to a value where its selec¬ 
tivity has very little effect on the side¬ 
band response of the system but there 
is still sufficient selectivity to give some 
protection from unwanted signals. The 
potentiometer also functions as a simple 
gain control, presenting the RF ampli¬ 
fier with no more signal than it needs 
to operate the mixer and oscillator. 

NOT CRITICAL 

The valve in this stage could con¬ 
ceivably be almost any RF pentode. We 
have tried such types as the 6BA6, 
6AU6, 6AK5, 9003, 6BX6, 6BY7, 6EJ7 
and 6EH7. All these types functioned 
satisfactorily, with variations in gain, 
according to the type used. The plate 
circuit of this stage is aperiodic, with 
the output capacitively coupled to the 
folowing stage. 

The second stage uses a 6BE6, com¬ 
bining the functions of modulator and 
oscillator. * Signals are fed into grid 3 
from the previous stage via a 220 pF 
capacitor. In addition, a signal for syn¬ 
chronising purposes is fed from the same 
source, via a 120 pF capacitor, to grid 
1 of the oscillator section. There are 
better ways of doing this but it would 
be departing from the simple approach. 

The oscillator coil is a special one for 
the job. The requirement is a coil 
with the same number of turns as the 
secondary of the aerial coil. As these 
may not be available over the counter, 
we give full details how to “roll your 
own.” 

The coil we used was honeycomb 
wound, with two adjacent windings of 75 
turns, making 150 turns in all. The 
cathode tap is made at 15 turns from the 
start (bottom). One way would be to 
get a “band-pass” coil, which is similar 
but has no tap. Unwind 15 turns from 
the finish and reterminate it. Use the 
wire thus obtained, to add 15 turns to 
the bottom of the winding. These turns 
should be wound as close as possible 
to the main winding and care must be 
taken to wind in the same direction as 
the rest of the coil. 

ALTERNATIVE APPROACH 

Should a bandpass coil not be avail¬ 
able, the secondary of an aerial RF coil 
may be used. The primary should be 
stripped before making the tap. The num¬ 
ber of turns quoted are as used by RCS 
but other manufacturers* figures should 
be much the same. We would like to 
point out that the amount of feedback 
should be kept as near as possible to 
the original. 

The screen voltage of the 6BE6 is 
maintained at quite a low value, by 
means of the 100K and 15K resistors 
forming a voltage divider. The 15K 4 
watt feed resistor is necessary when the 
HT supply is taken from a 300 volt 
source, such as a Playmaster Amplifier. 
If another voltage source is used, the 
resistor should be selected to give a vol¬ 
tage of 150, at the position of the 8mF 
electrolytic capacitor. 

As we are primarly interested in the 
audio component appearing at the plate 
of the 6BE6, it is not surprising that 
the circuitry here is reminiscent of audio 
voltage amplifiers. 

Again, although we are only interest¬ 
ed in audio frequencies at this point, 
the fact is that there is a large amount 



The layout of all major components can be clearly seen in this top view . 
Use has been made of holes in the existing metalwork which accounts for 
the two unused coil holes in the chassis . 


of RF at the frequency of the received 
signal. This is mainly due to the oscil¬ 
lator and, if left unchecked, would 
seriously overload the following audio 
amplifier, with disastrous results. This 
accounts for the rather elaborate filter 
at the output. 

As mentioned previously, we have 
built this unit into the same set of metal¬ 
work as was specified for the Playmaster 
Program source, which was published in 
November, 1959. A power supply has 
not been built into this model but there 
is no reason why readers should not do 
so if desired. 

The 2-gang tuning capacitor, dial and 
aerial coil are mounted in the positions 
as originally provided. The 6EH7 RF 
amplifier valve takes the place of the 
former 6AE8 mixer while the 6BE6 
modulator valve makes use of the 6BA6 
IF amplifier position. 

The new oscillator coil is mounted in 
the position occupied by the first IF 
transformer. The two square holes for the 
oscillator coil and the second IF trans¬ 
former are left unused. On the front 
panel, the position provided for 
the band-width selector is now occupied 
by the RF sensitivity control. 

Looking at the underneath view, it 
can be seen that there is very little spare 
room after ail the components have been 
grouped around the major items such as 
coils and valve sockets. However, pro¬ 
vided care is taken, no trouble should be 
experienced in fitting all the components 
into the available space. 

Whilst on the subject of space, a few 
comments on the RF valve would be in 
order. Earlier, we stated that quite a 
number of valves were suitable for this 
position. In point of fact, any of the 
7-pin types would be usable. However, 
as the hole for the socket in this par¬ 
ticular chassis is made for a 9-pin socket, 
we decided to limit our choice to this 
field. 

A 6BX6 was used for the preliminary 
tests and proved to be quite satisfactory 
— until we tried to fit the lid to the 
case! The valve was much too long. 
Fortunately, the newer frame grid types 
are shorter and the 6EH7 went in with 
about l/16in to spare. There is a bonus, 
as this valve gives higher gain than the 
other. 

From a constructional point of view, 


this unit is fairly straightforward. The 
dial and tuning capacitor are mounted 
in the same way as for the Program 
Source. The coils and valve sockets 
may also be fitted now. A 5-tagstrip is 
fixed to an existing hole of an unused 
IF transformer and another under the 
rear mounting foot of the gang. A 2- 
tag also goes under the gang front 
mounting foot. 

The 10-tagstrip which accommodates 
the RF filter, HT and output points, is 
conveniently placed near one end as can 
be seen in the photograph. Before this 


HITACHI 

FULLY GUARANTEED 



RECEIVING TUBES 

QUALITY CONSCIOUS manufacturers 
and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 
. . each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 
Sole Australian Agents 
ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street, 

Prahran, Victoria. Phone 51-6362. 

Sydney Branch: 

523 Old South Head Road, 

Rose Bay, N.S.W. Phone MA4006. 
Representative all States of Australia. 
PERTH: TISCO, PHONE 21-9767. 
BRISBANE: TISCO, PHONE 91-4461. 
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r S THE 


LATEST FROM 


DECCA 

"DERAM" 

CARTRIDGE 


The revolutionary Decca “Derain” 
is a microgroove ceramic cartridge, . 
fitted with a diamond stylus for stereo ' \ 
or mono records. Why is it revolutionary? 
Because the “Derain” causes less wear 
to records after 250 playings than the 
average cartridge does after only one! 

Two types available—Transcription, 
C7.I7.6. Auto-change. £5.12.6.* 


DECCA "DERAM" TRANSCRIPTION ARM 


Decca have now' produced a transcription arm specially 
designed for use with the “Deram” cartridge (although 
the cartridge can, of course, be used with the majority 
of other arms). The arm has a standard half-inch 
mounting shell. Price, transcription arm only, £8.2.6.* 


DECCA PROFESSIONAL 
STEREOPHONIC PICK-UP 

This model incorporates the Stereophonic Mark II head 
and the Professional arm. It is the latest refinement 
of earlier models which established themselves as the 
finest in'the world. Price complete, £51.14.6.* 


f>y 


DECCA MICROLIFT 


Hands off the pick-up! Fit 
a Microlift and avoid dam¬ 
age to stylus and records. 
Gently and accurately the 
Microlift lowers the stylus 
onto the record at any point 
you choose . . . and just as 
gently lifts it clear. Price, 
£3.6.3.* 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney. ’Phone 29.1571 

WRITE FOR free descriptive literature and name of your nearest 
Decca Distributor who will gladly demonstrate this equipment. 

* Retail prices throughout Australia, 



strip is mounted, the two RF chokes 
must be wired to it. The rest of the 
wiring only calls for the usual care, with 
neatness consistent with short leads. 

With the wiring completed, the job 
of alignment may be undertaken. In 
spite of the apparent simplicity of the 
tuner, alignment is not quite so easy 
as may be first imagined. Due to the 
fact that the grid circuit of the RF ampli¬ 
fier has such a low “Q” and that vary¬ 
ing this circuit also has a tendency to 
“pull” the oscillator, it is not easy to 
determine the correct adjustments. 

This problem can best be overcome 
by the use of a modulated signal gener¬ 
ator and an output meter. After feed¬ 
ing the tuner into a suitable amplifier, 
with the output meter connected, set the 
signal generator to 600Kc. Set the dial 
to this frequency and adjust the slug 
of the oscillator coil until the oscillator 
“locks in” with the incoming signal. This 
point can be recognised as being be¬ 
tween the two whistles or heterodynes 
which will be heard as the signal is 
tuned across. The RF gain control and 
the generator output must be adjusted 
to obtain a suitable signal level. 

Before attempting to adjust the slug 
in the aerial coil, make sure that there 
is sufficient signal from the generator to 
lock the oscillator solidly. Now adjust 
the slug for maximum audio level. Then 
set the dial to say, 1300Kc. Feed a 
signal in from the generator at this fre¬ 
quency and adjust the oscillator trim¬ 
mer. With the same conditions applying 
as before, adjust the aerial coil trimmer. 

It will be necessary to return to the 
low frequency end of the dial and go 
through the process again. The high fre¬ 
quency end must also be rechecked and 
this process repeated until you are satis¬ 
fied that alignment is correct. 

If a signal generator is not available, 
it will be necessary to compromise and 
make the best possible use of a suitable 
station towards each end of the band. 
Once alignment is completed, an aerial 
may be connected and the fascinating 
task of learning how to “drive” it may 
be started. 

Not the least part of this phase of 
the proceedings, will be the necessity 
to determine the best amount of aerial 
to use. This must be decided in con¬ 
junction with the operation of the RF 
gain control. The best setting for this 
control can be found bv advancing it 
just sufficiently to make the station lock 
the oscillator reliably. It may be found 
necessary to readjust the gain control 
when changing from one station to an¬ 
other. 

By the time all this has been achieved, 
the really good point of the tuner will 
have become apparent. We refer to the 
wide frequency range which is available. 
This was checked in our laboratory, bv 
means of an externally modulated signal 
generator. A frequency run was taken 
up to 20Kc and the resulting response 
curve is shown in fig. 2. 

We went to the trouble to check on 
the transmission characteristics of some 
broadcasting stations. A spokesman for 
the A.B.C. transmissions assured us that 
the frequency response from the studios 
to the aerial of the transmitter is sub¬ 
stantially flat from 40 cycles to lOKc. 
It should be pointed out that this range 
is not always made full use of. particu¬ 
larly in the case of interstate hook-ups. 
However, after listening to some pro¬ 
grams of local origin, we are convinced 
of the validity of the figures already 
quoted. 
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FROM THE SERVICEMAN WHO TELLS 


WHAT WILL IT COST TO FIX IT?" 

One of the awkward situations which most servicemen face is the prob¬ 
lem of "quoting" for repairs. Members of the public often request 
this—some virtually demand it!—and it is almost impossible to explain 
just how difficult this can be. My first story this month typifies some 
of the problems one encounters in such cases. 

COME people hang on to old radio pull the knobs off and undo the screws 


^ sets till they virtually crumble into 
the ground. Others seem, to be fatalis¬ 
tically ready to “write them off” after a 
couple of service calls. 

What prompts this remark was the 
man who dumped a mantel receiver 
into my shop the other day, with the 
request that I “look it over.” With the 
air of a man in a hurry, he told me 
that he had had the set to a serviceman 
some months before, for repairs involv¬ 
ing a couple of pounds. The serviceman 
had warned him at the time two or 
three valves were rather on the weak 
side and would, sooner or later, require 
replacement. 

Now the set had “gone” again and 
he supposed that the valves in question 
were to blame. Perhaps it would be 
better to dump the set, instead of spend¬ 
ing any any more money on it, and buy 
a new one. He’d leave it to me to 
decide! 

NOT THAT OLD 

In fact, the set was a few years old 
but modern enough to have miniature 
valves and certainly modern enough in 
appearance. Provided there wasn’t too 
much wrong inside, it was much too 
good a set to scrap. 

But what would be wrong? 

That’s one of the nasty twists to 
radio servicing. It sounds so easy to the 
client to request a diagnosis, so he can 
make up his mind about having it re¬ 
paired. But, as often as not, locating the 
fault is more than half the battle and 
accounts for a goodly proportion of the 
time involved. 

What’s more, it’s a bit risky to 
assume that an inoperative receiver will 
be okay after you’ve fixed a particular 
fault. For all a serviceman knows, cor¬ 
recting one fault may merely reveal 
another. 

One useful point I was able to ascer¬ 
tain was that the set had apparently 
been going well enough till sometime 
during the previous day, when it had 
stopped suddenly. This seemed to indi¬ 
cate a straight-out failure which should 
yield to a straight-out repair. I could see 
little to justify the thought of having to 
write the set off. 

When I switched the set on, a little 
later, I was greeted with a very solid 
hum from the loudspeaker but no sign 
of a signal. All the valves were alight 
but the hum suggested that the 6AV6 
first audio or the 6M5 output valve 
might have developed an internal short. 
Plugging others in, however, made not 
the slightest difference. It wasn’t going 
to be as simple as a faulty valve! 

It took only a couple of minutes to 


holding the chassis in place. As I pulled* 
the chassis out. however, there was an 
ominous tinkle from the far side and 
the dial glass fell in pieces on to the 
bench. 

Just how this had happened, I cannot 
be quite sure. I feel reasonably certain 
that there was no obvious break in the 
glass when the owner delivered the set 
to me, otherwise he would most cer¬ 
tainly have listed it as another possible 



Relevant portion of the circuit in 
which the unusual fault occ ured. 
Main feature of the fault was the 
rather misleading symptoms it pro¬ 
duced. Repairs were relatively 
simple . 

reason for “writing it off,” while I would 
have noticed it during my preliminary 
appraisal of its condition. 

I can only assume that the glass was 
already broken at one or more of its 
supporting comers, which were not 
readily visible, and that it was suppor¬ 
ted by a part of the cabinet while 
the chassis was firmly in place. As I 
withdrew the chassis the support was 
lost and the glass balanced in place 
only long enough to get clear of the 
cabinet and high enough above the 
bench to ensure that it readily broke 
when it fell 

But it was rotten luck. Most spare 
parts I carry in stock but not spare dial 
glasses. Whatever else might be wrong 
with the set, it would have to be held 
up until I could get a new glass— 
assuming that they were still available. 
If they weren’t, I’d be in the nasty posi¬ 
tion of having to convince the owner 
that I wasn't really responsible and, in 
any case, of having to contrive a sub¬ 
stitute. 


However, that would have to wait. 
My immediate problem was to find out 
what was wrong with the set and, in 
particular, what could simultaneously 
stop it and cause a very heavy hum. 

The next step was almost automatic 
... to switch the set on again and 
measure the volts on the high tension 
line. There were just enough volts to 
move the pointer off the stop on the 
300 volt range, only about 10 volts, to 
be more specific. 

This didn’t check at all and I looked 
critically at my meter setting and leads 
to see whether I was misreading some¬ 
thing, but everything seemed to be as 
it should. The simple point of the 
matter was that an ordinary power valve, 
with only 10 volts on the plate, should 
not be able to produce anything like 
the output that this one was, even if it 
was only hum. 

AC ON THE PLATE? 

The next step, also, was virtually 
automatic. Loud hums that go hand in 
hand with, wrong voltages often mean a 
breakdown in the power transformer, 
somewhere, applying AC to the receiver’s 
high tension line. 

A voltage measurement on the two 
rectifier plates had an ominous look. 
They were both under the 200 volt 
mark, which seemed rather low to begin 
with but, more significantly, they were 
not equal. 

Suddenly the future for the set didn’t 
look so bright. It had a broken dial 
glass, which might or might not be 
replaceable, a power transformer that 
was now suspect, two or three valves 
that the previous serviceman had queried 
and, as a further result of the present 
failure, a couple of electrolytics that 
might have been wrecked. 

But another step remained to be 
taken. I pulled the 6X4 rectifier out of 
its socket and measured the voltage once 
more on its plate pins. This time, they 
were noticeably higher and exactly equal. 
It didn’t look like an internal short any 
more. It looked, rather, as if the DC 


A.9I.P.L. 


TRANSISTOR RADIO SERVICING 

We are now In a position to service not only 
SANYO but also SONY and other brands of 
Transistor Radios. Any brand of set may be 
brought or sent to us for repair at Customer's 
Risk, and if we can repair it, this will be done 
within 72 hours of receipt of the Radio. 
TRANSISTOR RADIO SPARES 
We have a large stock of Spare Parts for use 
in SANYO Transistor Radios. Whilst normally 
retaining these Spare parts for use In repairs 
carried out by our SANYO Service Department 
supplies of SANYO Spare Parts will be made 
available to Transistor Radio Service Organisations 
if they are required. Price Lists will be supplied 
on request. 

We have also a large stock of SONY Spare 
Parts again for use in our Service Department, 
but If we can supply your requirements, we will 
do so. Please, therefore, send us your Inquiries 
for SANYO and SONY Spare Parts. Spare Parts 
suitable for use in other branqs may be avail¬ 
able—send us the sample of the part you require 
and technical details, and we will advise you If 
we can supply. 

AGENTS & MERCHANTS PTY. LTD., 
9 QUEEN STREET, MELBOURNE, C.1, 
TEL.: 61-2427. 
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Rola's famous Model 8MX, a true Ipw-cost, wide range 
loudspeaker represents the best "sound-per-pound" value 
in Australia. Engineered specially to meet the require¬ 
ments of both the manufacturer and the home builder of 
wide range and stereophonic sound equipment it has 
proved one of the most popular loudspeakers Rola has 
produced in recent years. 


To appreciate the reason for this it is necessary only to 
briefly review some of its characteristics. First, it has a 
high-powered — 36,800 lines — magnetic system which 
results in a power handling capacity of 10 watts and is 
largely responsible for the loudspeaker's excellent tran¬ 
sient response which in turn gives the "clean" sound 
for which the 8MX is noted. 


1.8 cubic feet enclosure — an important thing in a stereo 

system. 

You be the judge. Have your dealer demonstrate the 
Rola 8MX with either monaural or stereo amplifiers. You 
will find it will outperform any loudspeaker in its price 
class. And when you purchase your 8MX be sure to get 
a copy of Rola's Loudspeaker Enclosures booklet which 
gives full information on a simple to build enclosure 
which will ensure that your 8MX gives the truly remark¬ 
able performance of which it is capable. 


Then consider its frequency response. Though in Rola's 
conservative method of rating this is specified as 60 to 
10,000 c.p.s., when the 8MX is used in a properly de¬ 
signed enclosure, it smoothly covers from 30 c.p.s. to 
the upper threshold of audibility. Also, remember that 
the 8MX has a 15 ohm voice coil impedance so can be 
used with any standard amplifier. Finally, remember the 
8MX gives its stated performance when used in a tiny 


ROLA COMPANY (AUSTRALIA! PTY LTD 
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system was imposing a very heavy load 
on the transformer, so that the two 
halves of the secondary read differently, 
purely as a result of the natural differ¬ 
ence in winding resistance. 

Well then, let’s check the high tension 
line. Switching the set off, I connected 
my ohmmeter from the high tension line 
to chassis. Result? A DC resistance of 
around 200 ohms. 

How come? Could one of the electro- 
lytics be faulty? 

I disconnected first one, then the other. 
No result. The 200 ohms remained 
stolidly in circuit. 

Perhaps the output valve socket had 
broken down, so I touched the meter 
prods between the 6M5 plate pin and 
chassis, to be rewarded with a faint yet 
familiar click from the speaker. The 
winding was obviously intact but the 
200 odd ohms was still showing on the 
meter. 

Clearly, I would have to conduct a 
lead-by-lead search for the explanation. 

PICKED IT IN ONE 

As it was, the very first lead I 
unsoldered removed the short . . . and 
it was the lead to the output valve and 
transformer. More unsoldering followed 
and there was no doubt about it; the 
resistance was between the output trans¬ 
former primary winding and chassis. 

And then the significance of the 200 
ohms suddenly dawned. The winding had 
shorted to frame somewhere about the 
middle, possibly due to a turn having 
slipped out of position and touched the 
core. Since the winding apparently had 
an overall DC resistance of about 400 
ohms, a short to chassis halfway would 
look like 200 ohms from either end. In 
other words, the 200 ohms I had 
measured between plate and chassis was 
not the same 200 ohms that I had 
measured between HT line and chassis, 
even though they were caused by the 
same fault. 

And it didn’t stop the winding from 
reading as “continuous” when metered 
from end to end and it let the meter 
produce it’s familiar click from the 
speaker cone. 

No wonder the power transformer had 
been distressed, with its output being 
dissipated directly in a 200 ohm circuit! 

No wonder the set had stopped dead, 
with no voltage reaching the output 
plate and only 10 volts on the high 
tension line! 

No wonder the speaker had hummed, 
with the rectifier output being 
fed directly across half of its input 
transformer! (The set, by the way, hap¬ 
pened to be one of those in which the 
output valve plate is fed directly from 
the first filter capacitor.) 

And no wonder I was confused for 
a few minutes! ♦ 

SIMPLE CURE 

Having located the trouble, it didn’t 
take long to install a replacement out¬ 
put transformer, not forgetting to phase 
the voice coil feedback. I connected the 
primary leads permanently but only 
tacked the secondary leads into place. 
At first switch on, the set howled, which 
pretty clearly indicated that the feed¬ 
back was the wrong way round, being 
positive instead of negative. Changing 
the leads over stopped the howl and 
brought signals to light. 

The hum level was quite low, indi¬ 



"They all look like this!" 

eating that the filter capacitors were 
okay but a check on the 6X4 indicated 
that it hadn’t exactly been improved by 
the experience. However, I decided not 
to change it, planning rather to warn 
the owner that it was “over the hill,” 
though still operative. 

As for the dial glass, I found that a 
new one was immediately available for 
a few shillings. Once again, I had reason 
to be thankful for firms which stand by 
the serviceman in the way of spare 
parts. 

Strangely enough, the owner seemed 
quite relieved when I returned the set, 
along with a not-too-imposing service 
charge. Despite his off-handed manner, 
earlier, he probably would have be¬ 
grudged the cost of a new set, had he 
really had to buy one 


And I wonder what he’d have done 
with the old one? 

And now, in lighter vein, here is a 
story about feminine intuition and elec¬ 
tronics, a combination that is always 
good for a laugh. 

I came across it while hurrying past 
the woman’s section of a Sunday paper. 
It was headed: “Don’t ask ME why it 
works!” and was a frothy discourse on 
how feminine intuition had produced a 
variety of phenomena in defiance of 
scientific knowledge and to the bewilder¬ 
ment of scientists and engineers who 
were supposed to know everything there 
is to be known about the subject. The 
first part of the story, in particular, 
caught my eye. I quote: 

“This should cause a ripple among 
electronic wizards in the audience: I 
get MUCH better reception of two of 
Sydney’s television channels when a 
brass fruit bowl is placed upon the 
set. 

"OFF-FRUIT-BOWL" 

“These are known in my particular 
circle as on-fruit-bowl stations. The 
other is off-fruit-bowl, A subtle differ¬ 
ence causing some bewilderment among 
acquaintances unfamiliar with my view¬ 
ing habits. 

“A visitor decides to change channels, 
for instance, and at the first click of the 
knob, my voice comes from the kitchen: 
‘Oi! Put that bowl back on top—we’ve 
been off-fruit-bowl.* 

“The fruit bowl in no way replaces a 
rooftop antenna in a difficult reception 
area such as mine. Rather, it improves 
100 per cent reception with the small 
coil antenna I’m using until I can af¬ 
ford a snazzy one on the roof. 

‘This is all by the way . . . the im¬ 
portant thing is the properties possessed 
by my fruit bowl. Television engineers’ 
sneers died on their lips after seeing my 
on-fruit-bowl and off-fruit-bowl recep¬ 
tion. 
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TV TECHNICIAN 


iiiiiiiiiiMiiMiiiiiiimiiiiHimmiiiiHMiiiiiiiiimuiiiiiiiiuiiiiiiiiimiHiiiiiiiiiHiiimiiiiiiiiniiniMiiti 


A vacancy exists at GMV-6 Shepparton for a Senior Technician 
for operation and maintenance duties of television studio and trans¬ 
mitter equipment. 

Attractive conditions are offered and three weeks annual leave. 
Remuneration dependent on experience. 

Transfer cost reimbursement if appointed. Assistance will be 
given locating home or board. 

Applicants should have either— 

(a) Television Operator's Certificate. 

(b) B.C.O.P. and knowledge of pulse technique. 

(c) Experience in maintenance of electronic equipment. 
Apply giving full details of experience and qualifications to: 

Chief Engineer, 

GOULBURN-MURRAY TELEVISION LIMITED 

BOX 666, 

SHEPPARTON, VICTORIA. 
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MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 21-2817 


306-308 PITT STREET, SYDNEY 



MODEL RH-50 


MODEL RH-50 

Modern Design, 33 Micro Amp Meter. 
30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded case. 

SPECIFICATIONS: 


DC Voltages: 0-0.3-1-.2-3-12-30-120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300-600-1,200 V at 13,000 Ohms 
per volt. 

DC Current: 0-.06-6-60-600 mA, 0-12 A. 

Resistance: 0-60K-6M-60M (350, 35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 db (0 db equals 1 mW. 600 ohms). 
Audio Out: Capacitor in series with AC volt ranges. 

Short Test: Internal buzzer. K /I A / 

Accessory: 1 pair heavy test leads. £jl9l/jLU/” 

Batteries: 1 (1.5 V), 1 (15 V). with genuine leather 

Size: 3 5-16in X 6 5«<16in X 2iin, carrying cate £17/10/ 

Weight: 1.41b approx. including Sales Tax 

Postage 5/ to 10/ extra 


SCOOP! 

Special Purchase 

LIMITED STOCK ONLY 


MODEL TP-10 POCKET MULTIMETER 

RANGES 


DC Voltages: 

AC Voltages: 

DC Current: 

Resistance: 

Capacitance: 

Decibels: 

Output: 

Size: 

Weight: 


0-10-50-500-1,000 V at 2,000^/V 
0-10-50-500-1,000 V at 2,000*VV 
0-500M, 0-500 mA 

0-10 K-l Meg; 60^, 6K^ at centre scale 
250 mmF to 1 mF, in two ranges 
—20 to plus 36db, two ranges 
0-*l,000 V in four ranges 
5in x 3iin x liin 
13oz approx. 


Price £5/7/6 including Solas Tax 

Postage 5/ to 10/ extra. 



MODEL TP-10 




MODEL RH-955 SPECIFICATIONS 

50,000 OPV SENSITIVITY 


♦Sensitivity: 

50,000 ohms per volt DC. 
5,000 ohms per volt AC. 
1 % precision resistors used 
throughout. 

*6 Ranges: 

DC voltage: 0-2.5-10-50-250- 
1,000 volts. 

AC voltage: 0-2.5-10-50-250- 
1,000 volts. 

DC current: 0-100uA, 0-10- 
100-500mA. 10 Amps (all at 
250m V). 

£19/17/6 


Resistance: 

Ranges Centre scale 0-20,000 
ohms. 

200 ohms 0-0.2 megs. 2,000 
ohms. 

0-2 megs, 20,000 ohms 0-20 
megs. 

0.2 megs. 

Decibels: —20 plus 46. 

db 5 ranges (0 db lmW into 
600 ohms). 

♦Dimensions: 7in x 5£in x 3in 
With Plastic Pouch Test Lead 
Kit. 

♦Meter sensitivity: 20uA. 


including Sales 

Postage 5/. to 10/- extra. 


RADIO HOUSE PTY. LTD. 

308 Pitt St., also 760 George St., 61-4928 & 6 Royal Arc., 26-3846. 


MODEL RH-955 
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‘The bowl in question, a Victorian 
brass epergne, evidences no other special 
qualies except a need to be polished 
more often than I’d like. 

“Its powers as an antenna booster were 
found by accident—like so many great 
discoveries—in San Francisco. Another 
country, another electrical voltage, an¬ 
other set, another type antenna. But the 
same fruit bowl. 

“I don’t know WHY it works, it just 
does.” 

Well, dear lady, you can stop patting 
yourself on the back about having con¬ 
founded the “sneering experts” with your 
demonstration, because here is one per¬ 
son—who makes no claim to being an 
“expert”—who is not only not surprised 
at what happened, but who would have 
been most surprised at the absence of 
some reaction. 

WELL KNOWN EFFECT 

Nor do I imagine that I need spell it 
out for the majority of my readers. 
Nevertheless, for the benefit of those 
who may be confused, or even the lady 
herself if she should happen to read 
this, I feel I had better offer some ex¬ 
planation. 

In the first place, indoor TV aerials 
are notorious for their all-round ineffi¬ 
ciency. Not only is their signal pickup 
poor—a factor which may or may not 
be important, depending on the locality 
in which they are used—but they have 
extremely broad acceptance lobes and 
virtually no back-t'o-front discrimination. 

As a result, while they will usually 
intercept an acceptable amount of direct 
signal in good suburban areas, they can, 
and usually do, pick up an intolerable 
number of unwanted signals as well. 
These are mainly reflections from nearby 
# wiring, buildings, bridges, gasometers, 
hills, etc., which create “ghost” 
images in the classic manner. 

Such ghost-creating reflections are 
nearly always present in some degree, 
but a well-designed external aerial can 
usually discriminate against most of them 
by reason of its directional characteris¬ 
tics. The simple indoor aerial, on the 
other hand, is “wide open” to most of 
them, and it is not surprising that many 
pictures taken from them are literally 
riddled with ghosts. 

But, more important from the point 
of view of the present discussion, these 
aerials are markedly affected by nearby 
objects, particularly those made of 
metal. Venetian blinds are one example. 
They can be a major headache—or a 
blessing—depending on where they are 
located relative to the aerial and station. 
If they should happen to be between the 
two, they may well intercept most of the 
main signal when they are lowered, so 
that the picture is composed almost en¬ 
tirely of reflected signals. This is a 
highly undesirable state of affairs. 

COULD BENEFIT 

On the other hand, if the blind slats 
should happen to be exactly the right 
length and exactly the right distance 
from the aerial, they could function as a 
director, improving both signal strength 
and back-to-front ratio. 

Again, when located to one side or 
the rear of the aerial (relative to the 
station) they may block off unwanted 
reflections when lowered and even, at 
the rear, function as crude reflector again 
assuming the right length and distance 
from the aerial. 

Unfortunately, the trouble is not con- 
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fined to Venetian blinds. The movement 
or presence of almost any nearby metal 
object will have some effect on the pic¬ 
ture; sometimes good, sometimes bad, 
depending on the various factors of phy¬ 
sical size, orientation, position, etc., as 
already discussed. 

The story is told, for example, of a 
set which suddenly refused to receive 
a particular channel on an indoor aerial, 
in spite of the fact that it had previously 
received it reasonably well. The service¬ 
man ultimately tracked the cause to the 
track of a child’s model train set, which 
had been set up on the lounge-room 
floor in front of the set. The position 
and configuration of the track was just 
right to inhibit the reception of the one 
particular station, with little effect on 
the others. 

Nor is the effect confined to metal 
objects, though they are usually the most 
potent. I have seen installations in which 
ghosts would come and go, brightness 
and contrast vary, and even synch 
would sometimes be lost, due to no 
other cause than people moving around 
the room. 

As I intimated earlier, there is no¬ 
thing new about all this. Most of my 
readers and all TV servicemen worthy 
of the name would be well aware of 
it almost from the time TV first appear¬ 
ed on the Australian scene. It would 
come as no surprise, therefore, to dis, 
cover that a metal fruit bowl placed in 
close proximity to an indoor aerial would 
have some effect on the picture. Like 
myself, they probably would be surpris¬ 
ed if it didn’t have an effect. 

Mind you, I wouldn’t stick my neck 
out and forecast WHAT effect it would 
have. That would depend on far too 
many factors and the chances are about 
equal for good or bad. But I certainly 
wouldn’t scoff at the suggestion that it 
could be good in the particular case 
cited. 

However, I will take a gamble on one 
thing. I’d say it would be a fair bet 
that the two stations which benefit from 
the bowl are channels 7 and 9, with 
channel 2 as the one which does better 
without it. 

WHAT EXPERTS? 

So what about the “television experts” 
whose “sneers died on their lips” at 
milady’s demonstration. I don’t know 
by what standards these were classed 
as “experts” (if the word can be justified 
at all), but I, for one, am not particu¬ 
larly impressed. I think it most likely 
they were nothing more than “valve 
jockeys”—and pretty lowly ones at that 
—who were called in to fix the TV set 
from time to time. Never having seen 
anything like it before, they were just 
as confused as the owner. 

And so, dear lady, I don’t think you 
have made a discovery of shattering im¬ 
portance to the electronics world. On 
the contrary, you have merely exploited, 
in random fashion, a well-known basic 
principle of long standing. You could 
have obtained as good results, or better, 
with a properly cut, properly spaced, 
reflector attached to the aerial. 

But, of course, I’m being silly. Who 
ever heard of a reflector on an indoor 
-aerial? Imagine the salesman trying to 
sell such a bulky thing to the average 
housewife. He wouldn’t have a hope. 

That is, unless, perchance, he disguised 
it as a brass fruit bowl! 

, 1963 



World-famous 
miniature 
Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279 . 
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For Oscilloscopes, VTVMs— 

A WIDE BAND PREAMP 
MATCHING TEST PROBES 

Here is a preamplifier which will enable standard oscilloscopes and vacuum- 
tube voltmeters to be used to measure small signals. It has a feedback-stabilised 
switched gain of either 10 or 100, at a bandwidth of 2.8 Mc/s and 1-0 Mc/s res¬ 
pectively. Although originally developed for use with the recently-described "3- 
inch Measuring Oscilloscope," it will deliver more than 10 volts peak-to-peak 
output, and is therefore equally suited for use with most CROs and VTVMs. 

By Jamieson Rowe scopes or vtvms 

which are not fitted 

W HEN set for a gain of 100, the volts range will be transformed by the with a suitably powered input connector. 

preamp will extend the sensitivity preamp into a 0-30mV and 0-300mV The Measuring Oscilloscope is one such 
of the Measuring Oscilloscope down to instrument, allowing signals to be instrument, having a probe connector 
1 mV/Cm. Other oscilloscopes will have measured in transistor equipment and suitable for passive probes only, 
their sensitivity proportionately low-level audio stages. By virtue of this feature, the preamp 

increased, allowing them to be used to The hum and noise output of the may be permanently connected to the 
observe and measure quite low-level preamp itself is quite low, being approxi- instrument with which it is used. When 
signals. mately 10-15 millivolts peak-to-peak or preamplification is not required, the gaip 

Similarly, the usual VTVM having 5mV RMS in the maximum gain posi- switch is turned to the “1” position, 
3V. full-scale as its most sensitive XC tion. As this corresponds to an effective while a turn of the same switch intro- 


The new preamplifier together with one of the 
probes used to reduce circuit loading . Three 
probes are described in the article, two of the 
passive divider type and the third a cathode- 
follower type. The curves at the bottom of the 
page show the high frequency response of the 
preamp in both gain positions. 

input of only 150 or so microvolts peak- 
to-peak, it is quite practicable to use 
the preamp for measurements on milli¬ 
volt-level signals. 

With its wide bandwidth, the preamp 
will thus prove useful not only in low- 
level audio measurements, but also in 
developmental and service work on 
broadcast receiver converters, IF ampli¬ 
fiers, detectors and the like. There is 
no reason why it cannot also be used 
as a wide-band preamp for non¬ 
measuring applications. 

RESPONSE 

The high-frequency characteristics of 
the preamp in both gain positions are 
shown in the curves. The low-frequency 
response is identical for both positions, 
the gain being ldB down at approxi¬ 
mately 18 c/s. 

The unit is designed to accept input 
probes of the type used with some of 
our earlier oscilloscopes. Both low- 
capacitance divider probes and cathode- 
follower probes may be used, as the 
input socket supplies heater and well- 
filtered HT voltages. 

The gain switch 
is provided with a 
“straight through” 
or unity gain posi¬ 
tion, in which the 
active input connec¬ 
tion is directly con¬ 
nected to the output 
connector. This ob¬ 
viates the need for 
unplugging and re¬ 
connecting probes 
when preamplifica¬ 
tion is not required. 

When used in this 
mode, the preamp 
still acts as a power 
supply for the 
probes. Thus it will 
enable a cathode- 
follower probe to be 
used with oscillo- 
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2x 1N1764 


24 . 
350VW' 


12AT7 
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350VW 1 
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24 , 
350VW 1 


150 V 
30mA 


h to HTRS. 6. 
S OP I2AT7, 0. 
F PROBE. 


24 « 
350VW 1 


4x1N2858 


IN SAME CAN. 


MEASURED WITH V.T.V.M. 
OR SIMILAR HIGH 
IMPEDANCE METER. 


OUTPUT 


PROBE POWER UNIT 


The circuit of the preamp. Only two valves are used in the amplification circuitry, with six silicon diodes used in the 
power supply . Direct current heating is used on the first valve, to reduce hum and noise. Negative feedback defines 
the gain of the circuit as a whole and reduces distortion and noise to a very low level. 


duces a known gain of 10 or 100 should 
this be required. 

TWO VALVES 

As may be seen from the circuit, the 
preamp uses only two valves—a 6BX6 
pentode and a 12AT7 twin triode. The 
6BX6 is used in the input stage, which 
is reasonably conventional apart from 
the use of DC on the heater. 

DC heating was found necessary for 
this stage, to reduce hum to an accept¬ 
able level. The voltage applied to the 
heater is also slightly lower than usual, 
to reduce the emission level and give 
reduced noise.* 

From the 6BX6 the signals pass to 
one triode section of the 12AT7, 
connected in a standard triode amplifier 
configuration. The plate of this section 
is then direct-coupled to the grid of the 
second section, which is connected as a 
cathode follower. 

The low output impedance of the 
cathode follower makes it possible to 
connect a reasonably long output cable 
to the unit without incurring serious high 
frequency attenuation. However, we 
would recommend the use of low- 
capacitance co-axial cable of the larger 
diameter type, rather than the small 
diameter cable commonly used for audio 
work. 

There is no point in making the output 
cable any longer than is necessary, 
either. Two or three feet will usually 
suffice for the majority of applications. 

Negative feedback is applied to the 
preamp as a whole, to stabilise the gain 
and reduce noise and distortion. The 
feedback is applied by a resistive divider, 
the upper portion of the divider being 
also the 33K load resistor of the cathode 
follower. 


The gain of the preamp is switched 
by altering the degree of feedback. In 
the higher gain position of the function 
switch the lower section of the feedback 
divider is composed of the 180 and 
2700 ohm resistors in parallel, while in 
the lower gain position the 2700 ohm 
resistor functions alone and thus provides 
more feedback signal. 

The gain figures of 10 and 100 are 
dependent mainly upon the feedback 
resistor values. With the 5 per cent values 
shown, the gain figures obtained should 
be close enough for most purposes, but 


if this is not the case in particular 
instances the lower resistors may be 
changed slightly in value—either by the 
use of series or shunt “padder” resistors, 
or by selecting a value closer to the 
optimum. 

The capacitors shunting the lower 
feedback resistors are used to extend 
the high-frequency response. By reduc¬ 
ing the negative feedback at high fre¬ 
quencies, they maintain the overall gain 
and produce the response shown in the 
graph. 

As well as altering the feedback, the 



The underside of the preamp chassis, showing the majority of the smaller 
components. The white arrows indicate the valve socket orientation, signi¬ 
fying the pin 9 - pin J gap . Note the construction of the function switch, 
which is discussed in the text , 
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Axiom 

201 


Axiom 


Twin cone 12 High Fidelity Loudspeakers with outstanding performance and features. • Dual 

cones, plastic terminated • Heavy Feroba H magnet • Rigid diecast unitary chassis •Slim profile 
• Long aluminium voice coil • Generous power handling • Frequency range 30 c/s—16,000 c/s. 

There’s a SOUND reason for GOODMANS sustained supremacy in High Fidelity 

Since High Fidelity began, Goodmans Axioms critical sound quality of music reproduction is 
have set the standard in loudspeakers for impec- required. The power ratings are:— 
cable performance, enduring reliability, flawless .. 

reproduction, and outstanding value. These u$A) 

superb Axiom 201 and Axiom 301 loudspeakers Ax , om 301 for amp |jf ie rs up to 20 watts (40 watts 
carry nobly the responsibilities of this long tradi- (j.S.A.) 

tion of excellence _ _: _ 

Goodmans Axiom 201 and 301 High Fidelity loud- So,e Australian Agent: 

speakers are intended for use with medium BRITISH MERCHANDISING PTY. LTD. 

powered amplifiers, in the home and wherever 60 Clarence St., Sydney, N.S.W. ’Phone 29-1571 

Post coupon for details of Goodmans Axiom 201 and 301 loudspeakers . 

--, 

Name..:. I 

Address.. I 

.State. A201/301 


GOODMANS 


AXIOM 

201 

AND 
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function switch earths the “straight 
through” link during normal operation. 
And in the unity gain position, it earths 
the input and output connections of the 
preamp to prevent possible interference 
effects. 

POWER SUPPLY 

The power supply for the unit uses 
a voltage-doubler rectifier circuit employ¬ 
ing two INI764 silicon diodes. Any 
similar diodes having a peak inverse 
voltage rating of 500 volts or more may 
be used. 

A voltage-doubler circuit is used in 
order that the supply may be well filter¬ 
ed, using resistance-capacitance filters 
without producing too low a supply volt¬ 
age. The two-stage filter shown gives 
highly efficient filtering, with a result that 
there is virtually no 100 c/s component 
in the output signal at all. 

The decoupling circuit provided for 
the probe socket has been arranged to 
suit the cathode-follower probe shown, 
and will thus deliver 4.5 mA at 120 
volts. If other valve probes are used, the 
series resistor may have to be changed 
to provide the correct voltage. 

The direct current for the 6BX6 valve 
heater is obtained with a simple bridge 
rectifier connected to the 6.3 volt heater 
winding. The bridge uses four 1N2858 
low-voltage silicon diodes. Its output is 
filtered by the 2.7 ohm resistor and the 
1000 uF electrolytic capacitor, delivering 
some 5.8 volts DC to the valve. Al¬ 
though the filtering may be only par¬ 
tial, the peak-peak variations are much 
lower than for non-rectified AC, obviat¬ 
ing some of the difficulties which an AC 
heater supply was found to produce. 

Physically the preamp is built in one 
of our small standard instrument cases, 
measuring 9±in x 6|in x 5$in. On the 
front panel are mounted the input and 
output connectors, the function switch 
knob and a neon pilot lamp connected 
to the mains. 

ABOVE CHASSIS 

Above the chassis are the two valves, 
the heater rectifier circuitry, the 50-plus- 
50 uF filter capacitor and the power 
transformer. The 6BX6 is the valve 
nearest the front panel. 

Underneath the chassis are the func¬ 
tion switch and the majority of the 
minor components. The HT rectifier cir¬ 
cuitry is directly beneath the power 
transformer, while the amplifier circuitry 
is at the other end and clustered around 
the valve sockets. 

The function switch is a two-section 
3-pole 3-position rotary wafer type, ex¬ 
tended to give spacing and shielding 
between the two sections. The first sec¬ 
tion is 3/8in from the clicker plate, with 
a support-shield bracket a further liin 
back and the second section iin to the 
rear of the bracket. 

The front section is used for the input 
switching functions (SIa and Sib), while 
the rear section is used for the feedback 
and output switching functions (Sic and 
Sid). A shaft coupling is used to extend 
the operating shaft. 

The heater line is earthed right at the 
input socket. The output connector is 
insulated from the chassis, its earth con¬ 
nection being made via the short length 
of co-axial cable connecting it to the 
rear switch section. 

The photographs should give a reason¬ 
ably clear idea of the wiring, which 



A view taken from above the chassis, showing the major components . The 
power transformer and pilot lamp are at the left, with the heater rectifier 
circuitry and 50-50 electrolytic capacitor in the centre and the two valves 
at the front. The valve nearest the front panel is the 60X6. 


should not present any problems for 
those in a position where this unit is 
required. In general, signal circuitry 
should be kept as short and direct as 
possible, with heater wiring twisted and 
kept near the chassis. Precautions should 
be taken to guard against the formation 
of earth loops. 

Three probes are shown in the photo¬ 
graphs, two passive divider probes and a 
cathode-follower unit. The divider probes 
may be used with the 3-inch Measuring 
Oscilloscope directly, but the cathode 
follower! probe must be used with either 
the preamp or a CRO having power con¬ 
nected to the probe socket. 


Actually the 100-to-l divider probe 
and the cathode-follower probe are iden¬ 
tical to those described originally for 
use with the “1957 Wide-Band CRO,” 
in September, 1957. 

The 100-to-l divider probe has an in¬ 
put resistance of approximately 2 Meg¬ 
ohms and an input capacitance of a 
fraction of a picofarad. It is therefore 
useful for measurements in high impe¬ 
dance, high signal level circuits, where 
its attenuation may be tolerated and its 
low loading appreciated. 

The 10-to-l divider probe has an in¬ 
put resistance of approximately 1.1 Meg., 
shunted by about 8-12pF—depending 




Above and below are the circuit and construction of the 100-to-l divider 
probe, which is described in the text. It has an input resistance of approxi¬ 
mately 2 Megohms, an input capacitance of a fraction of a picofarad and 
an attenuation of 100 times. It is therefore useful for observing and measur - 
ina signals of reasonable amplitude in high-impedance circuits. 


THE 100-1 DIVIDER PROBE 


SPECIAL CAPACITOR 
(See text) 

PROBE TIP l .68M 


m.TQJ TOVIPER PROBE 


.02M 

approx. 


% 


(2000V PEAK-T0-PEAK MAX.) 
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THE MOST!. 


MOST WIDELY KNOWN 

MOST WIDELY USED | 
MOST WIDELY ACCEPTED 


SCOPE De- 
Luxe features 
two-tone han¬ 
dle; stainless 
barrel . . . 

Price 59/6d. 


Standard Iron for 
general purpose. 
Quick - heating 
and time tested 
dependability ... 

Price 55/-. 


New Miniscope 
for delicate sol¬ 
dering jobs. 
Weighs only 13 
ozs. Price 52/9. 


MAINS NATIONAL 
TRANSFORMER 

All Scope products operate 
with the highest efficiency, 
when used with the MAINS 
NATIONAL TRANSFORMER. 



The De-Luxe is supplied in 
this re-usuable pouch pack, 
including set of spares. 


THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 


AUSTRALIAN & OVERSEAS AGENTS: 

WM. J. McLELLAN & CO. PTY. LTD., 

The Crescent, Kingsgrove, N.S.W. 50-0111. 
Other sales enquiries to: 

QUEENSLAND: K. H. DORE & SONS, 

505-507 Boundary Street, BRISBANE. 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD., 

102 Giles Street, ADELAIDE. 


VICTORIA. 

StA/s A.E.E. CAPACITORS PTY. LTD., 

202 Bell Street, Preston. 44-0491. 


TASMANIA: W. P. MARTIN PTY. LTD., 

188 Collins Street, HOBART. 

WESTERN AUSTRALIA: I. W. HOLMAN & CO., 
249 James Street, PERTH. 


NEW ZEALAND: H. W. CLARKE (N.Z.) LTD.. 
42-46 Cable Street, WELLINGTON, C.3. 

H. W. CLARKE (N.Z.) LIMITED, 

10 Teed St., Newmarket, AUCKLAND, S.E.I. 


msa3297 
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upon the length of cable connecting the 
probe to the CRO or preamp. It is thus 
suitable for making measurements in 
circuits having a somewhat lower impe¬ 
dance level, with signals whose amplitude 
would make the 100-to-l probe imprac¬ 
tical. 

Note, however, that the preamp will 
enable the 100-to-l probe to be used in 
many tests where it was previously im¬ 
practical due to the low signal level. 

The cathode-follower probe has a gain 
of about 0.95, with an input resistance 
greater than 5 Meg. and an input capaci¬ 
tance of about 3pF. It is therefore 
best suited for making measurements on 
low-level signals in circuits of low-to- 
reasonably high impedance levels. 

PROBES 

All three prototype probes are con¬ 
structed in housings of the type manu¬ 
factured by the “label” firm. These are 
one inch in diameter, and 6in long over¬ 
all. 

Other types of housing may be em¬ 
ployed if available. Many tubular metal 
containers of the type used in the whole¬ 
sale packaging of medical tablets and 
capsules are suitable for use as probes, 
being available quite cheaply from phar¬ 
macists. A tip can be made from threaded 
l/8in brass welding rod, and fastened 
to the top of the container with a small 
porcelain lead-through insulator. 

Yet another way of making small 
probe housings is to purchase a ceramic 
miniature 9-pin valve socket and sprung 
shield can. By removing all the pin clips 
and soldering a length of l/8in welding 
rod to the centre spigot, the socket forms 
the probe end and tip, and the shield 
the housing. 

As may be seen from the photograph, 
the 100-to-l probe is supported inter¬ 
nally by a central pillar of £in outside 
diameter polystrene rod. The pillar is 
made from two lengths of the rod, 
threaded l/8in Whitworth at each end. 
The longer section, which is screwed to 
the rear of the probe tip, is 2iin long. 

The shorter section is an inch long. 
A short length of l/8in Whitworth stud 
is used to join the two sections together, 
and a solder lug is clamped between 
the two. This supports the active output 
connection. 

FAR END 

The far end of the second section is 
fitted with a shim brass contact to earth 
the probe casing, a solder lug to support 
the cable braid and the earthy end of 
the 20K lower divider resistor, and a 
perspex or polystyrene disc whose diam¬ 
eter is the same as the inside diameter 
of the casing. A screw fastens these to 
the support rod. 

The compensating capacitor for this 
probe is made from a small strip of shim 
brass bent into a circle, and arranged to 
slide along the support rod near the rear 
of the probe tip. A short length of in¬ 
sulated wire connects the strip to the 
top of the 20K resistor, at the central 
solder lug. 

The three 680K resistors should be 
kept away from the brass strip, and 
also away from the probe casing. This 
will reduce stray capacitive effects be¬ 
tween the resistors, earth and the input, 
and make compensation more accurate. 

The 10-to-l probe is reasonably similar 
in construction, but only has one short 
length of polystyrene rod screwed to 
the rear of the probe tip. At the other 
end of this pillar, which is one inch long, 


10-1 DIVIDER PROBE DETAILS 






PROBE TIP 

IM 

iiii 


< 

5lh 

I20K _ 


MODIFIED TUBULARXi 2 o1f 
CERAMIC TRIMMER P 

10 TO 1 DIVIDER PROBE. 

(500V PEAK-TO-PEAK MAX.) 


Above and below are the circuit and construction of the 10-to-1 divider 
probe, the second passive probe described . With an input resistance of 7.7 
Megohms, an input capacitance of approximately lOpF, and an attenuation 
of 70 times, it loads the circuit under inspection somewhat more than the 
100-to-l unit, but gives less attenuation and is therefore more suited to low 


level, medium impedance signals. 





CABLE 


CATHODE FOLLOWER 
PROBE 4 

(20V PEAK-TO-PEAK MAX.) 


BRASS STRIP 


CATHODE-FOLLOWER PROBE 


13,600pF 
PROBE TIP (2 x 6,800) 

-Ihf 


I2AT7 


The circuit and two views of the cathode-follower probe, showing its con¬ 
struction quite clearly . This probe has a gain of 0.95, with an input resistance 
of greater than 5 Megohms and an input capacitance of about 3 pF, and is 
therefore ideal for making measurements in low level, high impedance cir¬ 
cuitry. However, it must be used with an instrument having probe power 

nr * 1 10 nrfinmn 
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Finest integrated stereo amplifier 
tuner available! Separate friction 
clutched bass and treble controls 
for each channel. Unique stereo 
blend control for exact separation. 
Twin 15-watt amplifiers. Specially 
price d nt £135/0/0. 


ARROW ELECTRONICS 


422 4 KENT 


PTY L TO 


DNEY. PHONE BX673I—A MEMBER OF THE AE GROUP. 


there is a miniature 2-lug tagstrip which 
supports the cable connections and divi¬ 
der components. 

The compensating capacitor for this 
probe is a small 4-20 pF tubular ceramic 
trimmer. The spring metal “nut” sup- 

^ARTS LIST 

1 Case, 5iin x 9in x 6|in, with 
front panel and chassis to suit. 

1 Power Transformer, 150 volts 
30mA with 6.3 volts 0.9 amps. 

1 Rotary switch, 2 section 3-pole 
3-position, spaced as in text. 

1 Shielded 4-pin input socket to 
suit probes. 

1 Shielded microphone connector, 
panel mounting. 

VALVES AND DIODES 
1 x 6BX6, 1 x 12AT7, 2 x IN 1764, 

4 x IN2858 or similar. 

RESISTORS 
1 2.7 ohm 1 watt. 

1 180 ohms 5 p.c. i watt. 

1 220 ohms 1 watt. 

1 270 ohms i watt, 

1 2700 ohms 5 p.c. i watt. 

2 5000 ohms 5 watt. 

1 10K \ watt. 

1 10K 1 watt. 

1 27K 1 watt. 

1 33K 5 p.c, 1 watt. 

2 470K * watt. 

1 1M i watt. 

CAPACITORS 
1 33pF plastic. 

1 47pF plastic. 

1 560pF plastic. 

3 0.1 uF plastic. 

3 24uF 350VW electro. 

1 50-50uF 350VW chassis mtg. 

electro. 

1 lOOuF 6VW electro. 

1 lOOOuF 6VW electro (18VW). 

MISCELLANEOUS 

2 miniature 9-pin valve sockets, 
mica-filled; 5 miniature 5-lug tag- 
strips; 3 miniature 4-lug tagstrips; 
panel mounting 240V neon pilot 
lamp; instrument knob; bakelite -Jin 
shaft coupling, lengths of l/sin brass 
rod for extending switch; mains 
cord and plug; three ys*n grommets, 
one -Jin grommet; connecting wire, 
tinned copper wire, varnished cam¬ 
bric sleeving, solder, etc. 

100-to-l PROBE 

Probe casing, co-axial cable, 
shielded 4-pin plug; length of -Jin 
polystyrene rod; shim brass, solder 
lugs, etc. Three 680K 1 p.c. high 
stability resistors, one 20K 1 p.c. 
h.s, resistor. 

10-to-l PROBE 

Probe casing, co-axial cable, 
shielded 4-pin plug; 1M and 120K 
1 p.c. high stability resistors; 4-20pF 
tubular ceramic trimmer to be modi¬ 
fied as per text; one inch length of 
-Jin polystyrene rod; miniature 2-lug 
tagstrip. 

CATHODE-FOLLOWER PROBE 
Probe casing, length of special cable 
with 4 conductors, one shielded; 
shielded 4-pin plug; miniature 9-pin 
valve socket; one inch length of Jin 
polystyrene rod; 100 ohm, 1M and 
10K (1 watt) resistors; two 6800pF 
ceramic capacitors; length of brass 
shim, small brass ring. 


TH0RENS MODEL T.D.I2I 


STEREO RECITAL 


CONGRATULATIONS 


WHARFEDALE 


You too will echo these 
words upon hearing this 
new ultra compact 2 
speaker system. 


Only 1" deep, designed to 
be hung on the wall, stood 
on shelves or used free 
standing, this revolution¬ 
ary new system uses 
two new 12” and 4” 
speakers with polystyrene 
cones and special cabinet 
design. 

Yet this speaker costs less 
than competitive single 
and multiple speaker sys¬ 
tems using much larger 
enclosures. Contact us for 
details of this revolution¬ 
ary development in stereo. 


A newly perfected Swiss-made 
transcription turntable, providing 
unique high quality sound per¬ 
formance. Supplied for 33 1/3 
operation complete with a simple 
adjustment for any speed. £44/0/0 


SHORE CARTRIDGES 


Extraordinarily compliant stylus 
permits pressures as low as 1 
gram! . . . with flawless tracking, 
channel separation, fidelity. Choice 
of needle sizes. Special shield 
prevents hum pickup. £27/15/0. 
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plied with the trimmer is trimmed into 
what amounts to a threaded solder lug, 
with a pair of tin snips. 

This serves to connect the capacitor 
to the “live” lug on the tagstrip, while 
its reduced size keeps the stray capaci¬ 
tance to a minimum. 

The outer electrode of the 
trimmer, which is fitted with a connec¬ 
tion pigtail, goes to the rear of the probe 
tip. As with the other divider probe, 
the case must be temporarily slipped off 
each time an adjustment is made to the 
compensation. 

The correct setting of the compensa¬ 
tion trimmer is best found by using a 
square wave of known fast risetime. The 
procedure, as with th e vertical attenu¬ 
ator of the Measuring Oscilloscope, is 
to adjust the trimmer until there is 
neither rounding nor overshooting of the 
leading edges of the square wave. 

It should be realised, incidentally, 
that it is quite possible to construct a 
100-to-l divioer probe having a higher 
input impedance than the unit we have 
described here. For instance, a unit hav¬ 
ing more than double the input imped¬ 
ance would have a 4.7M input resistor 
and a 50K lower resistor, both high 
stability types. 

Such a probe would not have the same 
voltage rating as the one shown, unless 
the upper resistance were made up from 
a number of smaller value units. It 
would, however, be suitable for many 
applications where voltages of up to 500 
volts or so are encountered. The divi¬ 


sion ratio would be a little more depen¬ 
dent upon the loading impedance than 
with the unit shown, but still quite 
satisfactory for most purposes. 

The construction of the cathode fol¬ 
lower probe should be apparent from 
the photographs. The central support 
rod is again a length of £in polystyrene 
rod, one inch long and tapped l/8in 
Whit, at each end. 

The rod screws to the rear of the 
probe tip as before, and the other end 
receives a l/8in screw which has been 
soldered to the central spigot of the 9- 
pin 12AT7 socket. The few components 


are then wired in using the photographs 
and circuit as a guide. 

Insulating tape clamps the connection 
wires to the side of the valve socket, 
while a metal ring soldered to the outer 
braid of the multi-conductor cable pre¬ 
vents tension from being transmitted to 
the connections. The brass strip visible 
is used to connect the outer casing to 
the earthed central spigot of the valve 
socket. 

This brings to an end the description 
of the preamp and its probes. With them, 
the usefulness of any oscilloscope or 
VTVM may be extended considerably. 


USEFUL DRILL FOR 
AWKWARD JOBS 

A N effective and time-saving drill de¬ 
signed for boring holes in joints, 
beams and awkward corners, was one 
of the British products reported on in a 
recent edition of the “New Ideas” pro¬ 
gram broadcast weekly in the B.B.C. 
General Overseas Service. 

Michael Jacobson described how the 
“Weasel,” as it is called, helps plumbers 
and electricians to drill a true straight 
hole without effort, and avoid having to 
cut out a section of the beam in order 
to reach the area to be drilled. “The 
tool consists of an aluminium alloy case, 
held vertically with a simple hand grip 
and an operating handle. Halfway down 
the case are two adjustable cross arms 
which permit the drill to be used at any 
depth required from H to 7 inches 
down the joist. Four steel guide bars 
rest on top of the adjoining beams or 
joists, thereby helping to keep the tool 
rigid. The guide bars are easily un¬ 
screwed when not needed. For instance, 
when working on a floor that is already 
laid, you need merely lift one of the 
floorboards and the tool is kept firm by 
the two cross arms alone, each resting 
on the floorboards on either side of the 
gap. Near the bottom of the aluminium 
case are the two fittings which do the 
main job. On one side is the drill; on 
the other is an automatic jack, which is 
opened out with a simple jacking bar 
until it stops firm against the adjacent 
beam. From that position, as the oper¬ 
ating handle is turned, the jack automa¬ 
tically maintains the necessary pressure 
on the drill. Similarly, of course, turn¬ 
ing the handle brings the drill itself to¬ 
wards the opposing beam and on into 
the wood to cut the required hole. Holes 
of any size can be drilled.” 
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VAREO-GRAM RANGE 

liiiiiiiiiiiiiniiiiiiiiiiiiiiiHiH 

Designed to suit the exacting 
demands of High Fidelity en¬ 
thusiasts, the 7964 range of 
Vareogram Stereophonic equip¬ 
ment is already attracting en¬ 
thusiastic praise . 

Shown et right is the HI-FI DIA¬ 
MOND COMPACT-GRAM Cabinet. 

Measuring only 16” x 14-11/16" x 
IO , / 8 ” (with lid closed) it is avail¬ 
able In beautifully hand-crafted 
timber cabinets of Maple and Wal¬ 
nut. Shown with the Hi-Fi 5219 Twin Four Amplifier and Dual Turntable Kit, 
Diamond Stylus, matched enclosures, featuring SLIMLINE Wharfedale Speaker. 
Prices and literature available now! 

Hi-Fi 5219 TWIN FOUR Mono/Sterao 
Amplifier. Specifications include—-Fre¬ 
quency Response: 20 to 20,000 c/s at 
plus and minus I db. Sensitivity: 120 milli¬ 
volts. Output Terminal: 15 ohms. Valves: 
2-EP84, 2-0A8I diodes, 2-EM84 indicators, 
2-lnl743 silicon diode rectifiers, 
2-EL84/4BQ5 output pentodes. It measures 
ISW' * 8-9/14" x S-f/U' 1 —legs $/l4 M . Re¬ 
tail Price £44.10.0, incl. tax. 




Hi-En 5218 PARTYMASTER TWIN 2 
Mono/Stereo Amplifier Suitable for cry¬ 
stal pick-ups, this model features book 
shelf styling. Specifications include — 
Frequency response 40 to 12,000 c/s at 
plus and minus I db. Valves 2-4GW8, 
Selenium Full Wave Bridge Rectifier. 
Output Terminal 15 ohms. Sensitivity: 100 
millivolts. Dimensions 15" x 3-5/B" x 
7-1/8" plus %" removable legs. £31.10.0 
incl. tax. 


I I 
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9 9 





SPEAKERS 

World-famous Bakers Selhurst — 13 models ranging from 8" 
at £14.9.0 to 15" £42.13.4. incl. tax. 

Junior de luxe Mark 2,40 — 20,000 c/s £19.3.6. 

12" Ultra de luxe, 20 — 20,000 c/s £34.9.0. 

15" Auditorium Mark 2,20 — 20,000 c/s £42.13.4. 

COMPONENTS, EQUIPMENT TO CLEAR 

MONO/STEREO CONVERSION KIT 

P15 Monaural Power Amplifier — 10 watt output. Frequency Response: 10 — 20,000 
c/s ±: Idb gt 10 watt. Output: 15 ohm. Sensitivity: 40 mv for 10 watts output. 
Valves EF86, I2AX7.2 — EL84, 6V4. 

P67 Control Unit for PI5. Price PI5 plus P67 (normally £52.10.0) .... £38.2.0 

Two kits .... £68.10.0 

P57 8/8 Stereo Amplifier in hand-crafted Timber cabinet. Normally £68.5.0 £38.0.0 

P75 Medding Mantel Radio. Normally 36gns.. £19.15.0, incl. tax. 

Turntable boxes, unpolished, suit professional type. Turntable base only £2.0.0. 

As above, with lid, no fittings .... £4.0.0 
Also a large range of Tuners, with and without Power Supply, 20 watts Stereo Ampli¬ 
fier with control panel and pre-amp. Please write for details. 



c 

$80 

ONSOLIDATED 

St. kilda Road, Melbourne 

E LECTRONICS PTY. LTD. 

. S.C. 2 Phone : 69 2531 

| 17S 

PHILLIP STREET, SYDNEY. UNITED 

RADIO DISTRIBUTORS PTY. LTD. 28-3718. ] 
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MASTER ELECTRICS m. ltd. 


A WHOLLY OWNID 
SUBSIDIARY OP 
MOTOR SPARES 
LTD. 



Price of 1001 Kit £5/19/6 
Price of 1002 Kit £9/19/6 


ELECO ELECTRONICS KIT 

ELECO. Educational Electronic Kits ideal for tbe radio beginners. A large 
number of units such as crystal sets, transistor sets, intercoms, morse practise 
sets can be built up with these kits. 

No soldering is required and full, simple Instructions are given for all circuits 
together with wiring diagrams, etc. Anyone can follow these instructions and 
make some very efficient and worthwhile units. A baseboard and all necessary 
parts are supplied. 

KIT 1001 

8 different circuits can be assembled from this kit. These include Germanium 
Diode rdeceivers, 1 transistor radio, 1 transistor and diode radio, amplifiers, etc. 

KIT 1002 

20 different circuits can be as* 
sembled from this kit. These in¬ 
clude Germanium diode receivers, 

1 and 2 transistor radios, am¬ 
plifiers. short-wave radio, RF 
Oscillator, Morse code practise 
set, audio frequency oscillator, 

2 transistor intercom, signal trac¬ 
er, etc. 



EXTRA SPECIAL! 



Elec. Phone Loud Haller with inbuilt 
transistor amplifier. Operates on 4 
torch cells. Ideal for use on boats, 
sports grounds, etc. Supplied with 
batteries. 

A real bargain at .. .. £7/19/6. 


Miniature Push-Pull Transistor 
AUDIO AMPLIFIER 

Lafayette Mcdel PK543: 4 transistor. 
Designed for use by experimenters 
and hobbyists in a multitude of pro¬ 
jects. Ideal for use in conjunction 
with tuners, record players and for 
midget P.A. systems. Supplied less 
volume control, speaker and 9-volt 
battery. 

Price £4/16/- 

Lafayette Model PK544: 5 transistor. 
Similar to above but with more 
amplification and higher output. 

Price £7/10/- 

1.0,000 ohm Volume Control. Job 
type for 1/6. Standard type 8/-. 
Speakers from 35/. 9-volt Batteries 
from 7/6. 



CHIEFTAIN 4 WATT 
AMPLIFIER 


A 3 Valve Amplifier which operates 
from 240 Volt AC supply. Ample gain 
is available for using crystal or dynamic 
microphone and 4 watts output will 
work from 1 to 6 speakers as required. 
Input Impedance—50,000 Ohms. 

Output Impedance—15 Ohms. 

Ideal for reproduction of records for 
P.A. work, either music or speech in 
small halls, factories, shops, garages, etc. 
Base is steel finished in grey hammer- 
tone with blue and white front panel 
and white knobs. 

Price is only £12/19/6 


☆ SPECIALS # 

1. 2A3 Valves in original 

cartons.. . . 12/6 

2. Leatherette for covering port¬ 
able cases, all colours avail¬ 
able, width approx, 4ft 6in. 

Price per yard. $/- 

3. Collaro 240 Volt AC 4 Pole 
Synchronous Motors as used 
in HI-FI Tape deck. Has part 
mechanism attached to allow 
for 3 speeds to be obtained. 

Worth £4/10/-, Our Price 39/6 

4. Bakelite handles as used for 
old type portable suit cases, 
etc. Complete with fastening 
plates. Very strong and attrac¬ 
tive. Cream 2/- each. 

Brown 2/- each. 

5. Dial Drums, all sizes, 2in, 

2£in, 3in, 5in. Each .. .. 1/- 

6. Secondhand Variable Con¬ 
densers, all guaranteed in 
good condition and order as 
good as new. Std. size 2 gang. 

Each 7/6. Small size 2 Gang. 

Priced at. 10/- 


Hr SPECIALS ☆ 

7, Dual knobs made in Ger¬ 
many. Brown with Gold in¬ 
serts. Ideal for TV tuners and 
dual concentric pots — Two 
matching pairs available. Type 
A—Front Knob with Jin 
hole. Back knob with 3/8in 
hole. 

Type B. Front knob with 3-16 
in hole. Back knob with Jin 
hole. Outside diam. Front 
knob l£in. Outside diam. 
Back knob 2in. 

Type A, worth 8/6 pr. 


Reduced to, pair ........ 4/6 

Type B, worth 8/6 pr. Re¬ 
duced to, pair. 4/6 

8. Standard size 455 KC. IF 
Transformers, slug tuned 

type. Each.. 6/9 

9. Shielded high tension ignition 

Cable, yard. 2/- 


10. 26 XA Crystal Microphone, 
will fit any mike stand or caft 
be used as a hand mike. Made 
in Australia. Frequency range 
80 to 8000 C.P.S. Worth 


35/-. An excellent buy at .. 19/6 

Battery Holders for Jap Tran¬ 
sistor Portables. These hold 
4—915 or 1015 torch cells. 

Each. 5/9 


12. Midget Single Gang Variable 
Condenser with dial. Will 
cover Broadcast band: solid 
dielectric type. Overall sizes 
lin x lin x lin. A bargain 

for, each .. .... 10- 

13. Sato front loading Bezils — # 
colours Red, Blue, Green or 
White. Worth 4/6. Our price 3/- 

14. Sato Alligator Clips, insulated 
type. Black or Red. Worth. 

2/-. Our price. 1/- 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be 
included with order. 




547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA. 
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INDICATOR 
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EXT. 


BRIDGE 


S* ' 


of the internal standards are of suitable 
value, then they may be used by leav¬ 
ing the function switch in the appro¬ 
priate position. 

The inner portion of the ratio scale 
has been calibrated for tolerances from 
negative 25 per cent to positive 25 per 
cent. 

Examination of the circuit will show 
that the circuit is basically a Wheat¬ 
stone bridge, a balanced arrangement of 
four resistive arms which enables an 
unknown resistor to be compared with a 
standard one. This may be done either 
by varying the standard resistor against 
a calibrated scale (calibrated potentio¬ 
meter or decade box), or by using a 
fixed standard and varying the ratio of 
the other two arms, against a calibrated 
scale, to determine the ratio of the un¬ 
known resistor to the standard. 

For the purpose of discussion, these 
four arms of the bridge can be consid¬ 
ered as making up the four sides of a 
diamond as in the basic circuit. The 


The bridge complete with 
lettered front panel and housed 
in our standard instrument case 
is an attractive and useful 
instrument . 


R.TV&H RESISTANCE- 
CAPACITANCE BRIDGE 

Here is an easy-fo-build instrument which most readers will want to have 
above their bench. It will measure accurately a wide range of resistance 
and capacitance values, as well as indicating tolerance against known 
standards. It would make an excellent project for a youth radio club, being 
simple to build, involving useful basic principles, and providing a valu¬ 
able addition to test equipment when completed. 

By John 


T HE need for such an instrument 
often arises, particularly when we 
are faced with the problem of establish¬ 
ing the value of some component which 
has somehow lost its colour coding or 
markings. With this bridge one can 
salvage resistors and capacitors which 
might otherwise be disposed of as use¬ 
less. 

The bridge has, in all, six ranges; three 
for resistance and three for capacitance. 
These enable accurate measurements to 
be made for resistance between 2 ohms 
and 25 megohms, and for capacitance 
between 2 picofarads and 25 micro¬ 
farads. 

In addition, facilities are provided to 
measure the power factor of capacitors 
in the two upper ranges, and leakage 
tests can be made on capacitors with 
voltage ratings greater than 200 volts. 
Also, two terminals are provided on the 
front of the instrument which can be 
switched into the bridge circuit to en¬ 
able an external standard of any reas¬ 
onable value to be used, whether it be 
resistance, capacitance or inductance. 

Finally, by the operation of a switch, 
it is possible to use the bridge to find the 
tolerance of components when compared 


Davidson 

with suitable standards. The standards 
are normally provided externally, via the 
“External Standard” terminals and ap¬ 
propriate setting of the function switch. 
However, if it should happen that any 



The basic bridge network which is 
derived from the Wheatstone bridge . 
If the ratio of two arms and the 
value of a third are known then it 
is possible to find the unknown . 


voltage source is applied to the right and 
left hand corners of the diamond, while 
the indicating device is connected across 
the two remaining (upper and lower) 
corners. 

A condition of “balance” is obtained 
when the ratio of the unknown to the 
standard is the same as the ratio of the 
left hand side of the ratio arm (A B) 
to right hand side (B C). If the un¬ 
known happens to be equal to the stand¬ 
ard, then balance is achieved when the 
ratio arms (A B and B C) are of equal 
resistance. 

In this latter condition equal voltage 
drops will occur across all four resistors 
forming the bridge and there will be no 
potential difference between the points 
to which the indicating device is con¬ 
nected. The bridge would then be in 
the “null” condition. 

When the value of the unknown dif¬ 
fers from that of the standard, the ratio 
arms will, at balance, take up the same 
ratio as exists between the unknown and 
standard and, as before, there will be 
no potential difference across the indi¬ 
cating device. 

If three of the four values are known, 
then it is possible to calculate the value 
of the fourth. It is also true that, if 
we know the RATIO of two values, 
along with a third, it is possible to ob¬ 
tain the fourth. 

Therefore, by using a potentiometer 
as the ratio arms, and selectable standard 
components of known value and toler¬ 
ance as the third value, it is possible to 
ascertain the actual values of compon¬ 
ents over an almost unlimited range. To 
do this it is necessary to calibrate the 
dial of the ratio potentiometer in terms 
of the ratio of resistance on the left 
hand side of moving contact (A B) to 
the resistance on the right hand side (B 
C) for all positions of the moving con¬ 
tact over its full rotation. 

The bridge network being symetrical, 
accuracy is not upset by changes of volt¬ 
age, or sensitivity of the null indicat¬ 
ing device. 

If the bridge is to measure resistance 
only, the voltage source could be DC 
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LEVELL 


TRANSISTOR R.C. OSCILLATORS 

TYPES TGI50, TG150D, TG150M & TG150DM 

These transistorised R.C. coupled oscillators give freedom from defects existing in comparative valve in¬ 
struments, also, the lower power consumption eliminates the slow drifts of frequency and amplitude char¬ 
acteristic of valve units during warm-up. Hum is also eliminated. 

The circuit of the oscillator comprises a transistor amplifier with positive 
feedback applied via a selective network and negative feedback through 
a thermistor stabilising network. 

A considerable degree of negative feedback is applied through the 
amplitude stabilising network to ensure that the output is constant over the 
entire frequency range and is negligibly affected by variations of the supply 
voltage and ambient temperature. 

SPECIFICATIONS: 

Type TGI50 Sine Wave output. No meter. 

Type TGI50D Sine/square Waves. No meter. 

Type TGI50M Sine \f/ave only. Meter fitted. 

Type TG150DM Sine/square Waves. Meter fitted. 


c. 


Frequency 

Accuracy 

Stability: 

Output: 


l.5c/s-l50Kc/s continuously variable (5 ranges). 

±3% +O.I5c/s. 

Less than ±0.05% drift initial. 

Frequency variation with temperature less than±0.05%/oC 
Sine/Square Waves 2.5 volts continuously variable 

PRICES:—From £50/8/0 (TGI50) F.O.R. SYDNEY, Plus Tax 

(Slightly higher interstate) 


TG150M 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (MA84U) 

Also at MELBOURNE ADELAIDE 




FILL IN AND 


POST COUPON 


TODAY TO 


MARCONI 

SCHOOL OF 
WIRELESS 


G*0 6F* 1SI6 VY0MY 
C P'0 ROX )*74N HflBQUftWI 


COURSES AVAILABLE: 

Radio Communication : Radio 
Operating at Sea, on Land ; Broad¬ 
cast Station Maintenance ; Radio and 
TV Servicing. 

Call, write or phone 

SyDNEY: 47 YORK STREET. 2-0233. 


Electronics, to-day, is a rapidly expanding science— 
demanding a full knowledge of theory and practice. 
Only a complete mastery of electronic applications 
and of modern test instruments can qualify you to 
join its march of progress. The Marconi School, with 
full and ready access to the vast experience, advanced 
equipment and world-wide ramifications 
of A.W.A., can train you to qualify .... 

• EFFICIENTLY, 

• THOROUGHLY, 

• SPEEDILY 


MS3 53 


Please send me without obligation your prospectus 

| NAME.*... 

j ADDRESS. 

| M ARCO N I SC H OOL OF WI RE LESS 

Conducted by 

I AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
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This underchassis 
view reveals the 
neat layout of the 
smaller compon¬ 
ents which we 
r e c o m m end to 
readers . The selec¬ 
tor switch is to the 
left, the tolerance 
switch in the 
centre with the 
ratio determining 
potent iometer 
directly below. The 
power factor con¬ 
trol is to the right. 

☆ 

(a battery of dry cells) 
but, in order to 
measure capacitance, 
it is necessary to 
use alternating cur¬ 
rent. The same bal¬ 
ance conditions will 
apply regardless of 
whether the two 
upper arms of the 
bridge are a pair of 
resistors or a pair of 
capacitors. The ratio 
between them can still 
be balanced by an equal ratio of AB to 
BC. 

When testing capacitance, a capacit¬ 
ance standard is switched into the bridge 
circuit and the ratio of the two react¬ 
ances is obtained on the calibrated ratio 
scale as before. Any shunt resistance, 
which may be present in the larger capa¬ 
citors under test, is nulled by use of 
a separate potentiometer in series with 
the standard capacitor. This is the power 
factor control which will be discussed 
later. 

In regard to capacitance measure¬ 
ments, it should be noted that capacitive 
reactance is inversely proportional to ca¬ 
pacitance value. Therefore, the ratio 
arm scale would normally need to be in 
the reverse direction to the resistance 
scale. This is overcome by reversing the 
positions of the standard and unknown 
for capacitance readings. 

BRIDGE SUPPLY VOLTAGE 

The AC source can be of any con¬ 
venient frequency, 50 and 1000 cycles 
being the most popular for this type of 
unit. For our requirements, 50 cycles 
is the most convenient as this ^obtain¬ 
able from the filament winding' of the 
power transformer. 

When using a DC source, the null in¬ 
dicator could be a sensitive centre-zero 
galvanometer, protected by a variable 
shunt to reduce sensitivity and protect 
the meter during early readings. Head¬ 
phones can be used if the voltage source 
has a frequency in the middle of the 
audio range. Either of the above provide 
accurate null indication, enabling pre¬ 
cision measurements to be made but, 
due to the wide range in sensitivity re¬ 
quired (off balance to null), some prob¬ 
lems are encountered. 

An accidental upset of the balance 
when at maximum sensitivity will result 
in either the meter slamming past the 
stop or the headphone signals becoming 
loud enough to be painful. 

The use of an electron ray indicator 
commonly called a “magic eye,” enables 
these difficulties to be overcome. 

This tube was designed to indicate 
visually, by means of a fluorescent tar¬ 


This view ol the major component layout shows how the centre chassis 
cutout is bent up to form a bracket on which to mount the 5-watt type ratio 
control potentiometer. The leakage indicator to the left is held rigid by a 
small rubber grommet , 


get, the effects of DC voltage on the 
controlling grid. This voltage is amplified 
within the tube by a direct coupled 
triode which connects to the ray control 
electrode. 

With no voltage applied to the triode 
grid plate current in the triode portion 
causes a voltage drop across the triode 
plate resistor, making the plate end nega¬ 
tive with respect to the target anode. 
This means that the control electode is 
also negative with respect to the target 
anode, which results in the repulsion of 


electrons away from portion of the tar¬ 
get, leaving that portion in shadow. 

The area in shadow is a function of 
the voltage between the ray control elec¬ 
trode and the target, and has a maxi¬ 
mum angle of 90 degrees. Conversely, 
when sufficient negative voltage is ap¬ 
plied to the triode grid, it cuts off the 
plate current in the triode portion and, 
consequently, the ray control electrode 
is at the same potential as the target 
anode. There is no repulsion of electrons 
from the target anode and the whole 
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GANGED POWER 
FACTOR CONTROL 
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R/C BRIDGE 1963 


/ LEAKAGE 

NEON r° 
INDICATOR 


T/ie circuit is in many ways similar to earlier designs but differs in detail in the amplifier , detector and indicator 
circuits. The dual sensitivity indicator will accommodate signals of a much greater range. 


area will be illuminated or, rather, the 
shadow angle diminished to zero. Inter¬ 
mediate levels of voltage at the grid 
produce intermediate shadow angles. 

To use this tube as a bridge null in¬ 
dicator, two requirements must be satis¬ 
fied. First, the voltage fed to its grid 
(i.e., the output from the bridge) must be 
DC and, secondly, must be of the order 
of several volts if it is to give a useful 
indication. 

The bridge, in its elementary form, 
satisfies neither requirement. It is fed 
with AC and will deliver AC as an un¬ 
balance signal, and will not deliver near¬ 
ly enough output to deflect the M eye” 
pattern, except in extreme conditions of 
unbalance. 

To ove come this problem, we must 
provide, first, an amplifier to lift the level 
of the AC developed across the bridge, 
then a rectifier (detector) and filter to 
change this to DC for application to the 
tube grid. Thus the complete instru¬ 
ment consists of the bride network pro¬ 
per, an amplifier, detector and filter, and 
the indicating tube—plus a power supply 
to operate these. r 

Our first practical version of such a 
bridge was presented in the December, 
1948, issue and proved popular by its 
simplicity and versatility. It has since 
undergone numerous modifications aimed 
at improving the latter without unduly 
affecting the former. The last presenta¬ 
tion was in the September, 1958, issue, 
which contained several useful improve¬ 
ments. We now have a number of more 
recent improvements worth passing on to 
readers and these are included in this 
complete re-presentation of the instru¬ 
ment. 

The first change is a physical one. 
We have made use of a standard small 
instrument chassis and case now avail¬ 
able, instead of the special chassis, brac¬ 
kets and front sub-panel formerly requir¬ 
ed to house the various parts. Further 
details will be given under constructional 
details. 

In an effort to increase the accuracy 
of the instrument we recommend that 


the resistance of the ratio potentiometer 
be reduced to 1000 ohms. This reduces 
the impedance of the bridge circuit with 
respect to chassis, resulting in less un¬ 
wanted signal pick-up within the four 
arms of the bridge. The type recommend¬ 
ed is the Naunton brand 5-watt rating, 
which is about 2in in diameter. A Naun¬ 
ton 2-watt type could be used if desired. 

Although more expensive, the larger 
potentiometer is well worth while. It 
is a more precisely made unit, with the 
element formed into a truer circle than 
is often the case with smaller, cheaper 
units. As a result, linearity is noticeably 
improved. The action of the larger unit 
is also smoother than that of some small 
ones. 

However, anyone rebuilding an old 
unit, who may wish to retain the exist¬ 
ing 2500 ohm pot., may do so quite 
simply. The 2200 ohm resistors shown 
each side of the 1000 ohm pot. are in¬ 
creased to 5600 for a 2500 ohm pot. 


To compensate for variations in angle 
of rotation between pots, we have fitted 
a variable compensating resistor in series 
with the pot. Of the pots, we tried, the 
two Naunton types appear to have the 
most suitable angle for our scale. The 
IRC, unfortunately, has rather too much 
angle to allow accurate tracking, even 
with no compensating resistance in series. 

The value-tolerance toggle switch was 
replaced by a slide switch, when the for¬ 
mer gave trouble due to contact resis¬ 
tance. Later investigation revealed that 
the fault was due to an unstandard con¬ 
dition, and the only reason for maintain¬ 
ing the slide switch was the small saving 
in cost. 

The amplifier detector and indicator 
circuit have also undergone considerable 
changes. A twin triode, 12AU7, with 
cathode and plate resistors selected for 
optimum gain, replaces the 6U8. Al¬ 
though of lower gain in itself, the 12AU7 
drives a more sensitive and versatile 



PICTURE TUBE OUT? 

Now you can buy direct from 
the factory 

£5 


TRADE 

PRICE 


PLUS EXCISE TAX 
AND OLD TUBE 
(MOST TYPES) 

o charge for testing, installation available 

WE ALSO HAVE A LARGE STOCK OF 
USED TV £29 UP 
CASH PAID FOR DUDS 


znt 

For iurther information phone 92-7743 


SURE BRITE PICTURE TUBES 

REAR OF 198 PACIFIC HWY., CROW'S NEST 

Entrance Rockland Road. 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


SMSE1 

MINIATURE 
TRANSISTORIZED 
TEST OSCILLATOR 

(SIGNAL GENERATOR) 

£8/5/0 Tox Paid 

MODEL TO-3A 

FEATURES 

O Miniature enough to slip into your pocket. 

• Truly lightweight — only 7.8oz. 

• Entirely transistorised and battery operated. 

• Priced within reach of every radio man. 

• Fixed signals —> easy to operate even for 
a beginner. 

PURPOSES 

• Test on working conditions of Audio fre¬ 

quency. 

• Adjustment of I.F.T. 

• Adjustment of received frequency range. 

• Adjustment of tracking. 

SPECIFICATIONS 

R.F. Signal: 

455, 535. 1,600, 640, 1.000, 1.400 Kc. 
All Signal frequencies are on fundamentals 
(Fixed frequency). 

Accuracy: 

Frequency accuracy is plus or minus 
5% on all ranges. The tolerance is little 
affected by battery voltage provided the 
latter is not allowed to fall below <7V) 
before renewing. 

A.F. Signal; 

Frequency Range: 500 c/s plus or minus 
100 c/s. Output Impedance: Below 100 
ohms. 

Transistor Used: 

2SA 52 (High Frequency). 

2SB 54 (Audio Frequency). 

Power Supply: 

Standard 9V transistor battery. 

Eveready type 216 or equivalent. 
Dimensions: 

4 1/ 16in x 3 3/20in x 2in. 

Weight: 

Approx. 7.8oz. 

Accessories: 

Shielded cable with two alligator clips. 
1 p.c. BL-006P 9 Volt Battery 1 p.c. 
Vinyl carrying case. 



Supplied complete with test leads 

Brand New Multimeters 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 

A.C. D.C. CURRENT 

Ranges Ranges Ranges 

0-10V 0-10V O-IMA 

0-50 V 0-50V 0-100MA 

0-250V 0-250V 0-500MA 

0-500V 0-500V 

0-1000V 0-1000V 

OHMS Range — 0-100,000 OHMS 


TERM BLOCKS 

2 Colours ..,. 1/6 ca. 

3 Colours. 2/ ea. 


METER SPECIAL FEW ONLY! 

Hansen HB Multimeter .. .. £6 Tax Paid 

Hansen SC Multimeter .. .. £,1 Tax Paid 

Hansen TSM Multimeter .. .. £10 Tax Paid 

Hansen SUM Multimeter . £9 Tax Paid 

Plus Postage 3/. 


TEST LEADS 

With Banana Plugs . 4/6 pr. 

With Small Pins . 4/3 pr. 

With Alligator Clips. ... 4/6 pr. 


AERIAL FOR TRANS. PORTS. 

4in long, extends to 18in. 

Double Tread to Fit All Makes Portables 5/ ea. 


CRYSTAL fir MAGNETIC 
EAR-PIECES WITH PLUGS 
10/6 ea. 


NEON TEST SCREW-DRIVERS 

I10V to 380V . 5/6 ea. 

Spare Neons . 2/6 ea. 


NEW PAPER CONDENSERS 

.005 .. 1000 Volts. 1/5 ea. 

056 . . 2000 Volts. 3/ ea. 

.25 .1500 Volts. 4/ ea. 

.01 . . 2000 Volts. 3/ ea. 

.056 .. 600 Volts .. .. . 1/3 ea. 

.22 .. 600 Volts. 2/ ea. 

.33 .. 400 Volts . 2/3 ea. 

.022 .. 200 Volts . 9/ dz. 

.27 .. 200 Volts. 1/3 ea. 

.33 .. 100 Volts. 1/3 ea. 

.56 . 200 Volts. 2/ ea. 

1MFD 200 Volts. 2/6 ca. 


TYPE W99 MIN. CONDS. 

.001/600, .002/600. .004/600, 

.005/400, .005/200, .02/200, .03/200. 

.004/200. All at 9/ Dozen. 


NEW CERAMIC CONDS. 

1.5. 4. 4.7, 6, 15, 20, 25, 33, 50, 56, 68, 82. 
150, PF .. . 1/6 doz. 


NEW MICA CONDS. 

6. 8, 15, 35, 100, 200, 300, 350 PF 1/6 doz. 


NEW ELECTROLYTIC 
CONDENSERS 

50 MFD .. 3 Volts 1/ ea. 

10 MFD . . 40 Volts. 1/ ea. 

2 MFD .. 200 Volts. 1/ ea. 

100 MFD .. 6 Volts 1/ ea. 

250 MFD .. 16 Volts. 1/ ea. 

All ET Type 


"TMK" MODEL MD-120 
MULTITESTER 
£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3000V 

<20,000 ohms/V). 

AC Voltages: 0-6-60-120 600-1,200V 

(10,000 ohms/V). 

DC Current: 0-60 MA, 0-12-300 MA. 

Resistance: X10, XlK (300 ohms and 30K 
ohms at centre scale). 

Decibels.—20 db to + 63 db in 5 ranges. 

OFF Position: When the tester is not 
used, the switch is to be set at 
OFF position. 

Size: 4V6in x 3V4in x lin. 


Mod. ITI-1 Signal Injectors 

Ideal for the serviceman, Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 

Indispensable for checking transistor 
sets. 

Fitted with 4 Penlite Batteries. 

Price at only 38/6. 


VIBRATORS 

6V Syne... 5/ ea. 

12V Syne . . 5/ea. 


"TMK" Model TP-5S 
MULTITESTER 

£9 Tax Paid 

The Multitester is a rugged high sen¬ 
sitivity tester. It has all the desirable 
features for testing and will be found 
to be the most useful instrument you 
have ever used. 

SIZE: 5*” x x 11” 

SPECIFICATIONS: 

Sensitivity: 20,000 ft per volt DC, 
10,000 n per Volt AC. 

RANGES: 0-10-50-250-500-1,000 
Volts DC; 0-10-50-250-500-1,000 Volts 
AC; DC Currents: 0-50 /*A, 0-5-50-500 
mA; Resistance: 0-10-100K, 0-1-10 
Meg; Capacitance: 50 mmF to 0.1 a*F in 
2 ranges; Decibels: —20 to 4-36 DB. 

WAFER SWITCHES 

2 Pole 2 Pos. with On-Off 
1/ each. 

i WATT RESISTORS 

68 ohms, 47, .75, 4.7, 16, .51, .27, 12, ohms, 
1/ Doz. 

NEW ELECTROLYTIC 
CONDENSERS 

8 mtd. .. 500 Volt. 1/ ca. 

400 mtd. .. 13 Volt. 1/ ea. 

24 mtd. .. 150 Volt.1/ ca. 

Can Type 

lOOK CARBON~ 

POTENTIOMETERS 

2/ doz. (In dozen lots only) 

Plus 1/ Postage. 

HIGH VOLTAGE 
CAPACITORS 


68 pf. 2.JKV 
Ceramic 

82 pf. 2KV 
Ceramic 

82 pf. 3KV 
Ceramic 


82 pf. 5KV 
Ceramic 

100 pf 5KV 
Ceramic 

270 pf 5KV 
Ceramic 


ALL ONE PRICE AT 2/- EA. 

20.0 PVC tinned copper wire — 8yd. coils. 
1/6 EACH 

Dial Frames—Walnut plastic—5V4in x 4in, 1/6. 


CARBON POTENTIOMETERS 

2SK W/Switch. SOCK Miniature. 

All one price !/• each 


Assorted 20W Wire-wound Resistors. Write in 
for Valves. 

All one price, 1/6 each. 


PILLOPHONES 
special at 39/6 


SPECIALS 

Insulated Alligator Clips .1/- each 

Reaction Conds., 100 P.F.6/- each 

Torch Globe Holders... 3d eadi 

15A Car Radio Fuses. 2/6 dozen 


290 LONSDALE ST,, MELBOURNE. FB3711 

Call or write Now! Trade Supplied 
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LIST OF PARTS 


1 Standard instrument case 9 x 
6 5/8 x 51 inches. 

1 Etched front panel. 

1 Standard instrument chassis to 
suit. 

1 Power transformer, 225/225 volts 
50mA, 6.3 volts at 2A. 

12x11 switch. 

1 DPDS toggle or slide switch. 

1 Min. 7-pin valve socket. 

1 9-pin valve socket. 

1 Octal socket with cover. 

1 70 volt neon, type NE50 or simi¬ 
lar. 

VALVES AND DIODES 
1 12AU7. 

1 EM34. 

1 6X4. 

1 0A91. 

CAPACITORS 

2 25 mfd 12VW electrolytics. 

2 8 mfd 350VW electrolytics. 

1 0.1 mfd 100 volt paper or plastic. 

1 ,047 mfd 400 volt paper or 

plastic. 

1 .022 mfd 400 volt paper or 

plastic. 

1 .001 mfd 100 volt paper or 

plastic. 

1 1-10 pF trimmer. 

RESISTORS 

(Half watt unles specified.) 

1 4.7 meg. 

3 1 meg. 

3 470K. 

1 220K. 

1 68 K. 

1 22K. 

1 15K 1-watt. 

1 3900. 

1 1500. 

1 100 ohm slider. 

2 Tolerance calibrate resistors, see 
text. 

1 1 meg potentiometer. 

1 2500/250K ganged potentiometer, 
1 1000 ohm Naunton wire wound 
potentiometer, preferably 5-watt 
type. 

CLOSE TOLERANCE, HIGH 
STABILITY RESISTORS 
(Half watt or one watt) 

1 1 meg. 

1 10K. 

2 2200 . 

1 100 

CLOSE TOLERANCE CAPACITORS 
(50 volt working) 

; 1 1.0 mfd Styroseal or oil filled can 
type. 

1 .01 mfd Styroseal or silvered mica. 

I 1 lOOpF Styroseal or silvered mica. 

SUNDRIES 

! 3 Pairs of terminals. 

\ 3 Pointer knobs. 

[ 1 instrument knob and cursor. 

; Tagstrips—2 8-tag, 1 4-tag, 1 3- 
> tag, 1 2-tag. 

[ Grommets—5 3/8 inch. 13/16 inch. 
| Tinned copper wire, hookup wire, 
J nuts, bolts, 3-core flex, power 
» plug, scrap metal for brackets, etc. 


vantage of two scales with different sen¬ 
sitivities. The earlier 6U5 requires an 
input of minus 22 volts to close the 
“eye” while the two scales of the EM34 
close on minus 16 and minus 5 volts. 

This dual sensitivity has proved very 
useful in bridge applications, due to the 
large range of signal strength involved. 
Although a bridge gain control is pro¬ 
vided on the front panel, we have been 
making much less use of it since these 
modifications. This does not necessarily 
make it redundant, as it is still necessary 
in extreme cases. 

Once again, however, the reader who 
is contemplating rebuilding his bridge 
may still use the older 6U5 indicator 
tube if he prefers. It can be used with 
the original 6U8 amplifier circuit as in 
the 1958 version, or it may be used with 
the current circuit by the simple substi- 
tion of a 12AT7 in place of the 12AU7. 

More recent developments in the 
manufacture of germanium diodes enable 
us to improve the DC output from the 
detector and filter circuit. The new 
circuit uses an OA91 miniature diode, 
which gives very good forward to back 
resistance at low cost. 

The power requirements for the instru¬ 
ment are very low. A small transformer 
of type PF201, delivering 225 volts per 
side at 50mA and 6.3 volts at 2 amps, 


is more than adequate. A 6X4 indirectly 
heated rectifier has been used with a 
simple capacitance-resistance filter which 
gives a high tension supply of approxi¬ 
mately 250 volts. Filtering is adequate 
for the light drain involved. 

The inclusion of a sensitive amplifier 
following the bridge enables a low vol¬ 
tage to be used to supply the bridge. 
This voltage is derived from the 6.3 volt 
filament winding. 

However, since one side of the ampli¬ 
fier circuit is connected to chassis, the 
use of the heater supply to energise the 
bridge means that this supply cannot be 
earthed to the chassis in the normal way. 
Instead, each side is left insulated from 
chassis, but is ultimately earthed via the 
moving arm of the ratio arm potentio¬ 
meter. This arrangement ensures com¬ 
pletely hum-free operation. The 47-ohm 
resistor in series with the heater supply 
and bridge network is a limiting resistor 
to prevent excessive current flow when 
measuring low values of resistance, or 
measuring inductance. 

The total range of capacitance and 
resistance measurement is achieved in 
three steps for each, with adequate over¬ 
lap. 

The tolerance facility, which uses the 
inner portion of the scale, is obtained 
by switching into both sides of the ratio 


Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly—a FREE illustrated BOOK, giving FULL DETAILS. 


; $ # 


indicator tube resulting in improved over¬ 
all performance. 

We have used the dual sensitivity type 
EM34, which contains the usual DC 
triode amplifier and target, but employs 
two ray control electrodes mounted on 
opposite sides and different distances 
from the cathode. This gives it the ad- 
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GENERAL 

Journalism — Short Storios 

Writing for Radio A TV 

Interior Decorating 

Etiquette A Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying A Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature A Cartoons 
Oil A Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typ 


Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
HoteLMotel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Cerpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
Roofing, Steel “Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Well 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales A Marketing, 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'weelth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exem 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


TO 


INTERNATIONAL CORRESPONDENCE 
Dept. 86 SCHOOLS, 


SYDNEY: 400 P.cifie H'way Crow', Not*. T.U.: 43.212 I 
MELBOURNE: 234 Collin, Street. Tele.: 63.7327 
BKISEANE: A.M.P. Building, Edward Street. Tele.: 2.6I2S 
ADELAIDE: T»G Building, King Wi«i.m St. T.I.,: W.4I48 
PERTH: C’weelth Bant Building, S5 William St. Tale.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tel..: 53.109 
send Free Book on .. 


Please 

NAME (Mr, Mrs, Miss)..AGE 

ADDRESS ... 


^OCCUPATION 


..STATE_Dept. 52* 

..PHONE.. 
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Comprising copper bonded Sinthane panels, resist paint, 
etching salts, resin. 

~ 3/4 

. 4/ 
- */ 

- 8/4 

— 22/4 

STOP PRESS: For long straight lines—Pressure sensitive masking tape, 3/32" wide, 
now available in reefs of 15ft. If required, please specify "with tape" and add 3/9 
to above prices. 

from Radio Trade Houses everywhere 

WATKIN WYNNE PTY. LTD. 

JF2107. 21 FALCON ST., CROW'S NEST, N.S.W. 


No. 1 

Kit, with 

4" 

X 

3" 

Panel . 

11/; 

Panel 

only 

No. 2 

Kit, with 

4" 

X 

4" 

Panel 

_ __ 13/4; 

Panel 

only - 

No. 3 

Kit, with 

12" 

X 

3" 

Panel 

_ 13/4; 

Panel 

only _ 

No 4 

Kit, with 

9" 

X 

4" 

Panel 

14/ ; 

Panel 

only 

No. 5 

Kit, with 

12" 

X 

12" 

Panel 

-- 30/ ; 

Panel 

only 


AKG 

Akei 

All Balance 

Ampex 

BASF 

Beyer 

Colton 

Decca 

Eilco 

Electrovoice 

Ferrogreph 

Ficord 

Garrard 

Goodmans 

Grampian 

Instrol kit sets 

Kelly 

Koss 

Labcroft 

Leak 

Nagra 

National (USA) 
Receivers 
Neumann 
Orpheus 
Ortofon 
Pioneer 
Quad 
Sarlon 
Sansui 
Simon 
SME 

Sonocolor 

Stellovox 

Tandberg 

Tygan 

Wharfedale 


In ADELAIDE 

We have the best range 
of the best equipment * 


eg-. 

Labcraft with Decca Deram, Sansui Tuner/Amplifier 
and Wharfedale speakers and enclosures, for £130 

or 

Leak Stereo Amplifier and Control unit, Ortofon 
Stereo pickup and arm, Orpheus Silex turntable, 
Wharfedale Slimline speakers, for .. .. £314 


* And technical service for advice, 
installation and maintenance. 

EILCO SALES 

233 RUNDLE STREET 

Tel. 8-1259—8-1250 


P.S. Preview the EILCO all-transistor stereo amplifier — 10 
watts per channel, below 0.1% distortion. 

A division of The Electronics, Instrument and Lighting 
Company Pty. Ltd. 


control potentiometer selected resistors 
which expand the range to the extent that 
the ratio 1:.75 and 1:1.25 cover the 
greater portion of the scale. These and 
intermediate ratios are marked in per¬ 
centage of the centre (1:1 or 0%). Values 
used are 2200-ohm although in calibra¬ 
tion it may be necessary to add a 47 or 
68-ohm series resistor to both sides. 

The accuracy of the bridge over the 
ranges is dependent largely on the accu¬ 
racy of the components used as stan¬ 
dards. 

For the resistance standards we recom¬ 
mend close tolerance, high stability resis¬ 
tors. In the capacitance ranges the stan¬ 
dard capacitors should be of close toler¬ 
ance and have a loss (or power factor) 
which can be regarded as negligible. Our 
earlier bridges used an oil filled type for 
the 1.0 mfd standard and silvered mica 
of 21% for the'01 and lOOpF standards. 

The introduction by the Ducon Con¬ 
denser Company of the styroseal type 
capacitor will improve our bridge con¬ 
siderably. We have recently received two 
samples from their new 50 volt range 
which will be in production within a few 
weeks. The values are .01 and 1.0 mfd. 
The former is of 2.5% tolerance (orange 
dot) while the latter is 5% (green dot), 
which is close enough for this range. A 
100 pF styroseal of 125 volt and 21% 
tolerance completes the set of three 
required. * 

The insulation resistance of the styro¬ 
seal is 10° Megohms, which can be 
regarded as negligible. 

The power factor control functions on 
the principle that the loss in a capacitor 
can be represented by a certain value of 
resistance in series with it, and which can 
be balanced out by a variable resistor 
in series with the standard capacitor in 
the bridge. This facility is provided in 
the .01 and l.Omfd ranges by the 250K 
—2500 ganged potentiometer. 

POWER FACTOR 

The control is calibrated on the basis 
that power factor or “loss”, is the ratio 
of resistance to impedance. For a given 
value of resistance in series with the 
standard capacitor the power factor of 
the unknown capacitor can be calcu¬ 
lated by dividing this resistance value by 
the square root of the sum of the square 
of this resistance value and the square 
of the reactance of the standard capaci¬ 
tor. The result is multiplied by 100 to 
give an answer in percentage. 

Transposition of the equation will 
arrive at a value of resistance for vari¬ 
ous percentages of power factor in 
steps of 10. The potentiometer values 
chosen will accommodate readings of 
up to 60 per cent. 

The leakage test of a capacitor is 
achieved by bridging the capacitor be¬ 
tween the high tension and chassis, in 
series with a miniature 70 volt neon 
indicator and a limiting resistor. Note 
that this circuit may therefore be un¬ 
suitable for capacitors having voltage 
ratings lower than 200, although most 
capacitors will stand considerable over¬ 
load for test purposes. Some idea of the 
condition of lower voltage components 
can also be obtained from a nower factor 
reading. 

When a capacitor is placed across the 
“leakage” terminals the neon will ignite 
on the initial charging cycle and then 
extinguish. When the charge leaks away 
as a result of its dialectric loss, the 
neon will strike again for the next 
charging cycle. 

The frequency at which the neon 
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flashes is governed by the time constant 
of the capacitance and the shunt resis¬ 
tance of the leakage path. For a good 
.1 mfd capacitor the flashes may well 
be one minute apart, whereas smaller 
capacitors will give shorter time inter¬ 
vals. An open-circuit capacitor will not 
show any initial charge surge on the 
neon. 

The flashing rate for a particular 
value will give some indication of the 
condition of a capacitor, but the need 
for replacement could be influenced by 
the position it occupies in the circuit. 
A small amount of leakage may be of 
no consequence in a bypass but tragic 
in a plate to grid coupling capacitor. 

Some experience in using the device 
will soon allow a capacitor’s quality to 
be assessed, particularly as prior warning 
of leakage is often given by the need to 
advance the power factor control for 
complete balance. 

Unfortunately, checking electrolytic 
capacitors is not easy and is seldom 
attempted seriously on a bridge of this 
type. The main difficulty is that their 
capacitance and behaviour depend upon 
having a suitable polarising voltage ap¬ 
plied during the test. 

Similarly, inductors cannot be checked 
very effectively on a simple bridge. 
Allowance has to be made for the DC 
resistance while the indicated value of 
practical inductors is sensitive to the 
frequency of the bridge voltage source, 
and, in the case of iron-cored types, to 
the presence of direct current through the 
winding. 

The bridge can be used as a balance 
indicator between an unknown inductor 
and some external standard, but results 
may not be conclusive. 

The unit is constructed on a small 
standard instrument chassis and housed 
in the appropriate metal case. The 
special front panel provides an attractive 
finish, with etched ratio and tolerance 
scales which greatly simplify the calibra¬ 
tion procedure. 

A chassis blueprint is being prepared 
for distribution to metal working firms 
in the usual way, and it should be 
possible to purchase all the metal work, 
ready punched, either directly from the 
makers or through local parts suppliers. 

The various photographs of the instru¬ 
ment will convey some idea of the 
assembly and wiring procedure. All pot. 
shafts, including the ratio control, need 
to be cut short to allow the knobs to 
mount close to the panel. All terminals, 
except one in the leakage circuit, are in¬ 
sulated from the panel. 

Before mounting the function switch 
into position we recommend that it be 
dismantled and the stop on the clicker 
plate removed, enabling the shaft to ro¬ 
tate the full 360 degrees. After reas¬ 
sembly, the strapping of the necessary 
positions on the two wafers can be 
performed. 

The components in the bridge circuit 
are, where possible, wired with spag¬ 
hetti covered tinned-copper wire. Note 
that the calibration resistor is on the 
right hand terminal of the ratio poten¬ 
tiometer. In general, the power supply 
components are mounted in the lower 
right hand comer and the amplifier in 
the left corner. 

Care should be taken when wiring the 
standards into position that excessive 
heat is not applied to the pigtails, pos¬ 
sibly resulting in permanent change of 
value. The detector diode is another com¬ 
ponent which requires care in this re¬ 
gard. 


The final accuracy of the finished in¬ 
strument will depend on both the 
accuracy of the standards used in it, 
and the care with which it is calibrated. 
This last factor includes the accuracy 
of any standard components used ex¬ 
ternally in the process. 

What is used for calibration prob¬ 
ably will depend on what is available. A 
laboratory-type resistor decade box 
would be very useful, if available. 
However, the calibration is greatly 
simplified by the use of the scale on 
the etched panel. This, and the variable 
calibrate resistor, make it possible to 
achieve a high order of accuracy by 
checking three calibration points, one at 
each extremity of the scale and one in 
the centre. In fact, assuming a perfect 
pot., perfectly mounted, only the two 
extremities need be checked. 

To perform the calibration we recom¬ 
mend the purchase of three additional 
low tolerance resistors of 10, 100, and 
1,000 ohms. 

The procedure will be to firstly set 
the 100 ohm slide resistor to approxi¬ 
mately mid position and the ratio knob 
and cursor temporarily to traverse the 
marked portion of the scale. Switch the 
range selector to 100-ohms and connect 
the 10-ohm resistor across the “Res-Cap” 
terminals. The bridge will null at 
approximately 0.1 on the scale, but note 
any error. Connect the 1,000-ohm 
resistor in place of the 10-ohm and the 
bridge will null at approximately 10. 

COMPRESS OR EXPAND 

It will be found that by adjusting 
the slide resistor it will be possible to 
compress and expand the scale over a 
limited range, varying the peripheral 
distance between the nulls. 

By interchanging the 10 and 1,000- 
ohm resistors and adjusting the slide 
resistor, it is possible to set the nulls 
for the correct distance apart. Thus, if 
the “.01” null occurs above its cali¬ 
bration mark by a certain physical dis¬ 
tance, we should expect that the “10” 
null will occur below its calibration 
mark by exactly the same amount. Once 
this condition is achieved the knob can 
be reset on the shaft to enable the nulls 
to coincide exactly with the appropriate 
calibration marks. 

Assuming that the pot is perfectly 
linear and correctly mounted relative to 
the center of the scale arc, the “1” po¬ 
sition should now check correctly with 
the 100 ohm resistor. If it does not, 
it may indicate either some non-linear¬ 
ity in the pot, or some error in mount¬ 
ing. Either way, it would be worthwhile 
shifting the pot slightly, in the horizon¬ 
tal plane, to correct the situation. This 
should not seriously affect the calibra¬ 
tion at the extremities. 

In order to compensate for the stray 
capacitance due to wiring, switches, ter¬ 
minals etc., and which would otherwise 
adversely affect the accuracy at low 
values of capacitance, it is necessary 
to introduce a few pF of capacitance 
across the “Res-Cap” terminals when 
capacitance is being measured. 

The compensation is in the form of a 
l-10pF trimmer connected between the 
standard resistor switch common arm 
(rear bank) and the wiring junction of 
the standards. Since it is desirable that 
the final value of this be set after the 
instrument is completely assembled, it is 
suggested that a £in hole be drilled in the 
bottom of the case to line up with the 
trimmer. 

The appropriate amount of correction 


is arrived at by setting the range switch 
to the 100 pF position with another 
100 pF capacitor, of a tolerance equal to 
the standard, connected to the “Res-Cap” 
terminals. Adjust the trimmer so that 
the bridge nulls at 1.0. 

To check the tolerance scale, set the 
bridge to null with a 100-ohm resistor in 
the “Res-Cap” terminals. Then switch 
to “tolerance” and the null should ideally 
remain at 1.0 or 0 per cent. If it does not, 
one of the two 2200-ohm resistors will 
need to have a low value resistor con¬ 
nected in series in order to restore the 
null to the zero position. 

If you have sufficient standards avail¬ 
able, an 80 and 120-ohm resistor could 
be used to check the negative and positive 
20 per cent positions on the scale. The 
above check on the prototype indicated 
that an additional 68-ohm resistor was 
required in series with both 2200-ohm 
resistors. 

The power factor control will not re¬ 
quire checking providing the minimum 
position is set at zero. When measuring 
capacitance on the two higher scales, set 
the ratio control potentiometer to null, 
and, if necessary adjust the power factor 
control to sharpen this null giving a 
maximum (90 degree) shadow angle. In 
some instances, it may be necessary to 
readjust the ratio control. 

One point which should be passed on 
before concluding is that a small error 
has been detected at the high end of the 
ratio scale on both the printed scale and 
etched panel. The 25 mark occurs about 
1/16-inch lower than it should. 

Since this portion of the scale is out¬ 
side the normal “ratio of 10” from the 
center, the error is only a minor one, 
unlikely to cause any great inconvenience 
Nevertheless, we have advised the makers 
of etched labels, in order that new 
batches may be corrected. 

A check can be made by placing the 
point of a compass at the top of the 
scale (1.0) and comparing the unit divi¬ 
sions on the right with their reciprocals 
on the left. These should be equidistant 
from the top. The 20 mark is correct 
to the reciprocal .05 but the 25 mark 
does not coincide with the reciprocal 
0.4. 

This concludes the description of our 
latest R/C bridge. We have every reason 
to believe that it will be just as popular 
as the previous ones, and that it will do 
an even better job. 


MODEL ROCKETRY 

The new space age hobby 


Imagine the thrill of pushing the firing switch 
and watching a rocket you have built roar 
skyward in a cloud of smoke, leaving a 
vapour trail as it shrinks into the blue. 
Then at the apex of its flight, a parachute 
blossoms out, returning the rocket to the 
earth undamaged, ready for another flight. 
This is model rocketry at its best. You can 
participate in this new space hobby, simply 
by sending for our new illustrated rocket 
supplies catalogue. 

-MAIL COUPON BFLOW-""* 


To MODEL ROCKETRY, 173 WATTLE ST., 
BANKSTOWN, N.S.W. 

Please send me your new 1963 Rocket 
Supplies Catalogue. I have enclosed 2/9 to 
cover costs. . 


Name .. 
Address 


R.T.V9 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


PROJECT FOR BEGINNERS 


We recently received a letter from 
Mr B. J. Keddie, of Blackburn, 
Victoria, requesting more simple 
articles of interest to schoolboys. 
To start the ball rolling Mr Keddie 
suggested we may care to include 
the following article in these 
columns. 

“FjWERY boy is interested in electric 
bells and the following circuit will 
show how to put a bell and buzzer to 
practical use in the home. 

“If a warning device is required for 
only one entrance, the bell should be 
wired as shown in Fig. 1. 

“For those who desire to install an 
alarm on both back and front door, 
the circuit of Fig. 2 should be used. The 
advantage of this unit is that both bell 
and buzzer operate from the one power 
source. 

“A buzzer works on the same prin¬ 
ciple* as an electric bell but makes a 
buzzing sound when contact is made at 
the push button, thus the sound dis¬ 
tinguishes it from the front door bell. 
For those who wish to install a trans¬ 
former in lieu of a battery as a power 
source, make sure you buy one that re¬ 
duces the voltage to suit the bell and 
buzzer (4£ volts). 

“If you use a transformer, install it 
handy to the power source and use only 
standard electric flex to connect the 
transformer to the power point; bell wire 
should not be used to carry the full 
voltage from the power point.” 

PARTS LIST 

1 small electric bell. 

1 single pole switch. 

2 bell push switches. 

1 41-volt battery. 

1 small buzzer. 

Quantity of bell wire and staples to 
fix wire. 

; >»##»»#### # #############»######## # 


ELECTRIC 

BUZZER 


Mr S. D. Whalley submits the 

> following idea for a switch which is 
! operated by an alarm clock. 

; “Simply bore a small hole vertic- 
; ally through the button of the switch 

* (on a doorpost) and thread a piece 
! of soft string through it with a knot 
I to stop it. Fix the clock on a sheet- 
j metal bracket above head height and 
; directly above the switch and wind 

> the upper end of the string a few 
I turns around the alarm winding key, 
J in the direction for it to wind up 
;when the alarm goes off. This pulls 
; the switch up and then the alarm stops 

• as the string pulls tight. 

> “This arrangement has been used 
! for some months to switch off an 

; advertising sign in a shop front and 
; has not failed yet.” 
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H 


ELECTRIC 

BELL 


BELL PUSH 
[BACK DOOR) 


SWITCH \ 


BELL PUSH 
(FRONT DOOR) 


Fig. 2 


BATTERY OR 
TRANSFORMER 


The circuit at the left is for a front 
door alarm only while that above will 
give a distinctive alarm on both front 
and back door . 


+ I2V 


NOVEL TURN INDICATOR j 

From Mr B. F. Lavery, of Bundoora, Victoria, we have received details 
of a relay operated flashing light type turning indicator which he has 
constructed. Mr Lavery says: 

“HPHE circuit employs the use of the 

1 two parking lights at the front, 
and two additional amber lights at the 
rear of the car. When the flasher is not 
being used, both front lights are used 
as parking lights and when the flasher is 
in use the non-flashing front light is 
available for use as a parking light. 

“The top section of the circuit is the 
flashing unit itself. It could be mounted 
beneath the bonnet of the car with two 
wires leading to the control switch, 
which is best positioned on the dash¬ 
board. Wires from the switch SI lead 
to the battery and lights. 

“The manner in which the flasher unit 
works is as follows: when SI is turned 
on (i.e. left or right), relay contacts B 
and C are together and C2 charges 
almost instantaneously through R2. Cl 
charges at a slower rate determined by 
the setting of Rl. As its voltage rises 
the current through the relay rises until 
contact B swings across against A. The 
relay circuit is thus disconnected from 
the battery, but the charge stored in 
Cl and C2 discharges through, and 
holds in the relay until there is insuf¬ 
ficient relay current to retain B against 
A, when it returns to C, repeating the 
cycle. R2 limits the peak current 
through the B-C contacts. 

“The 2K pot. is important, and there 
should be reasonably easy access to it. 

The function of this pot is to vary the 
ratio of ‘lights on’ to ‘lights off time. 

Increasing its resistance increases the 
‘light off* portion of the cycle and. con- 



FRONT 
LEFT d 


SI-FLASHER CONTROL 

1- LEFT TURN 

2- OFF 

3- RIGHT TURN 


S2-NORMAL PARKING 
LIGHT SWITCH 


versely. decreasing its resistance in¬ 
creases the ‘lights on* time. 

“If the resistance of this pot. is set 
too far on the high side the relay oper¬ 
ation will become intermittent. The pot. 
should be set to a compromise position 
which gives a reasonable ‘lights on’ to 
‘lights off ratio consistent with reliable 
operation of the flasher. 

“Ideally there should be two ‘tell-tale’ 
lights mounted inside the car within 
easy vision of the driver. These lights 
could be connected to the wires leading 
to the rear flashing lights. 

‘The original prototype has been in 
operation for some 18 months now and 
has proved most satisfactory.” 
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27XA CRYSTAL 
CARDIOID 

FIRST OF ITS 
IN AUSTRALl 


i 


»• 


/ 



M 

• Troublesome feedback reduc 
acteristic with this High grade 



Price:— 

Retail £5 10 

Plus Sales Tax 10 7 

''frequency range achieved with this fully pro- 
Crystal Element. 

Attractive Case for Stand o r Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 


Manufactured by 


iZEPHYR PRODUCTS PTY. LTD, 

SIHISHSUEETjSliNllISjlUVIcmi* 

_M«iHni^(jf juho immai touiPMHiT a cw^owmis 

AGENTS D. K. Northover & Co. — Neil Muller Ltd. — Homecrafts (Ta$.) Pty. Ltd. — Jacoby, Mitchell & Co. Pty. Ltd. T. H. Martin Pty. Ltd. 


4 



The world's most reliable 
appliance type switches 

COST NO MORE. 

CUTLER-HAMMER 

More than 1000 types available — many ex 
stock. Lever types — tool handle — push-push 
— slide-button — rocker — automotive, in¬ 
dustrial or Service Approved Types. 


YOUR ENQUIRY WILL RECEIVE IMMEDIATE ATTENTION. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK ST., 

SYDNEY. 2 0233. 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. MELBOURNE, 47 9141; HOBART, 3 3834; NEWTON 

McLaren ltd. Adelaide, laoiii; chandlers ltd. Brisbane, 310341; carlyle a co. ltd. 

PERTH, 219331; ATKINS (W.A.) LID. PERTH, 21 0101. 
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A further batch of questions to hand this month emphasise that there are many readers who 
.are puzzled by seemingly elementary electronic principles. However, a thing is only element¬ 
ary after one has learned all about it, and we have all have to learn these things at some 

stage of our career. 


In an audio amplifier 
circuit using cathode 
bias, a capacitor is 
connected across the 
bias resistor. What 
would be heard in the 
speaker if this became 
disconnected? 

In order to appreciate the purpose 
and function of the by-pass capacitor 
across a cathode bias resistor, it is ne¬ 
cessary to consider this method of bias 
generation in its entirety. 

The basic circuit is shown in figure 1. 
It shows a typical audio amplifier stage 
employing cathode bias, the cathode bias 
resistor being Rl. This resistor con¬ 
nects between the valve cathode and the 
negative end of the HT supply, which 
is normally the chassis. When the valve 
is functioning there will be a flow of elec¬ 
trons (current) from the HT negative 
terminal, through the bias resistar, across 
the space between the cathode and plate, 
then through the plate load (resistor R3), 
and back to the positive side of the HT 
supply. 

This flow of electrons will develop 
a voltage across Rl, the exact value de¬ 
pending on the value of Rl and the 
strength of the flow. It can be calcu¬ 
lated from Ohm’s law, and, knowing the 
current flow, we can calculate the cor- 
rest size of resistor to give us the volt¬ 
age value we require for our bias. The 
polarity of this voltage will be as shown 
in the circuit; the cathode end will be 
positive, the chassis end negative. 

Now, how do we use this voltage to 
bias our grid? 

NO GRID CURRENT 

There are two ways of looking at it, 
but both assume that the grid will be 
at the same potential as the chassis end 
of Rl. This assumption is a perfectly 
valid one, regardless of the value of 
R2, so long as we also assume that 
there is no electron flow through R2. 
Provided the valve is not faulty, and is 
operating correctly, this will be so. 

Having assumed that much, we can 
now say that the grid is negative with 
regard to the cathode, by the amount 
of voltage across Rl, or that the cathode 
is positive with regard to the grid, also 
by the voltage across Rl. But it doesn’t 
really matter which way you say it, 
because both statements mean the same 
thing; that there is a difference of po¬ 
tential between grid and cathode, with 
the grid being negative. 

60 


Which, after all, is about as good a 
definition of grid bias as we can get in 
so many words. 

Now, what about the capacitor? 

All the foregoing explanation and cal¬ 
culations were based on a steady elec¬ 
tron flow through the valve and the 
associated components. But this con¬ 
dition is true only so long as the valve 
is not asked to handle any signals, which 
is a rather unrealistic situation. 



The basic circuit of a cathode resis¬ 
tor bias generating system , Out 
reader wants to know the purpose 
of the by-pass capacitor . 


Immediately we apply a signal to the 
grid of the valve we will upset the elec¬ 
tron flow and all our calculations with 
it. Let us assume for a moment that 
we have a bias of one volt applied to 
the grid, before we apply any signal. 
Then, we apply a signal of .5 volt peak 
AC and, at a particular instant, this 
swings the grid .5 volts in a positive 
direction. 

This will reduce the grid voltage from 
the previous 1 volt negative to .5 volt 
negative and, as we would expect, in¬ 
crease the electron flow through the 
cathode-plate circuit in the traditional 
manner. This change in electron flow 
eventually appears as a change of volt¬ 
age across R3, being the amplified sig¬ 
nal to be applied to the following stage. 

However, the increased flow will have 
completely upset our bias calculations. 
Because the flow is greater, the bias 
developed across Rl will also be greater 
so that, while the incoming signal is 
trying to swing the grid in a positive 
direction, the bias system is trying to 


swing it in a negative direction. Simi¬ 
larly, when the signal tries to swing 
negative, the bias system will tend to 
swing positive. 

One can imagine what would happen 
if the bias system was completely suc¬ 
cessful in this, by shifting the grid in a 
negative direction by exactly the same 
amount as the signal was trying to swing 
it positive. The net result would be no 
shift at all and no signal would appear 
in the plate circuit of the valve. 

In fact, this cannot happen (it would 
be somthing like trying to lift oneself 
off the ground by one’s bootlaces), but 
the bias system can counteract*'the in¬ 
coming signal by quite an appreciable 
degree, thus limiting the effective am¬ 
plification of the valve. 

At least, that is what would happen 
if it were not for the capacitor Cl. The 
function of Cl is to acquire a charge 
equal to the average voltage developed 
across Rl, or the voltage present when 
no signal is being handled. Because of 
its ability to store electrical energy, Cl 
tends to hold the voltage across Rl 
steady during the short-term variations 
of electron flow through it. 

HOLDS IT STEADY 

When the electron flow increases, and 
the voltage tends to rise, the capacitor 
will acquire additional charge, and hold 
the rise to a minimum in the process. 
Likewise, when it tends to fall, the capa¬ 
citor will discharge with the same re¬ 
sult. 

Naturally, there is a limit to what the 
capacitor can do in this regard. If we 
deliberately held the grid away from its 
bias value for a long time the capaci¬ 
tor would eventually acquire a new level 
of charge and the bias voltage would 
no longer be correct. 

This means that, if we wish to amplify 
very low frequency signals, which cause 
the grid to be driven away from its bias 
value for relatively long periods, then 
we have to provide a large value capaci¬ 
tor to ensure that it will not change its 
charge appreciably during this period. 
Or, in simpler language, too small a 
value of cathode by-pass means poor low 
frequency amplification. 

And now, to answer our reader’s ori¬ 
ginal question: What would we hear in 
the speaker if the capacitor was discon¬ 
nected? 

Well, we would observe a noticeably 
lower level (about 6dB) and, possibly, 
some slight improvement in bass res- 
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ponse. This may seem strange, but is 
explained by assuming that the capaci¬ 
tor may have been smaller than ideal. 
In this case, it would have contributed 
to some loss of bass response, which 
would vanish, in the relative sense, when 
all the other frequencies were made to 
encounter the same order of loss by re¬ 
moving the capacitor completely. In 
fact, the capacitor is sometimes deliber¬ 
ately omitted where it would be diffi- 
cut to make it big enough to give ade¬ 
quate bass response. 


In the case of a 
phase inverter, this 
capacitor is omitted. 
Why is this so? 

There are normally two resistors in 
the cathode circuit of a phase inverter, 
so it is necessary to be quite clear that 
we understand which one we are discus¬ 
sing. Fig. 2 is a typical circuit. 

In this, R1 is the bias resistor, R2 is 
the grid resistor, R3 is the plate load 
resistor, and R4 is the cathode load resis¬ 
tor. The latter is the extra component 
used in this circuit to provide an out-of- 
phase signal, relative to that from the 
plate, suitable for driving one of a pair 
of push-pull output valves. 

Unfortunately, this arrangement has 
one snag. The input signal to the phase 
inverter, which we must apply between 
grid and cathode, can only reach the 
cathode via R1 and R4, across which, 
and R4 in particular, a very substantial 
signal is being developed. The phase re¬ 
lationship between these two signals is 
such that they tend to cancel, with the 
result that the valve has very little 
effective gain. It functions merely as a 
phase inverter and nothing else. 

It is true that R1 could be by-passed, 
exactly as with a conventional bias 
resistor, but this value is normally 
small relative to R4, so that it con¬ 
tributes very little to the total degenera¬ 
tion. Conversely, we would gain very 
little by by-passing it; seldom enough 
to justify the cost of the capacitor. 



Basic circuit of atypical phase 
inverter . 

a transmitter is a valve in which the 
tuned circuit in the anode is adjusted to 
a frequency three times that of the 
tuned circuit in the grid. The class of 
operation of the valve is set so that 
the input signal waveform is deliberate¬ 
ly “distorted” at the grid of the valve 
(thus creating harmonics of the original 


frequency) and it is then only a matter 
of selecting and amplifying the desired 
harmonic in the plate of the valve. 

What do die letters 
CW, MCW, and RT 
mean? 

The letters CW mean “continuous 
wave”; they came into being with the 
introduction of the thermionic valve 
into transmitter circuitry. In the older 
“spark” type transmitters the RF signal 
consisted of a damped or non-continu- 
ous waveform. CW signals are gener¬ 
ally used to send information in the 
familiar “morse code” and are created 
by switching on and off the carrier 
wave from the transmitter by means of 
a morse key. 

MCW stands for “modulated contin¬ 
uous wave.” In this case the morse key 
is used to switch a tone oscillator on 
and off and the bursts of tone are, in 
turn, used to modulate the carrier wave 
of the transmitter. 

The letters RT stand for “radio tele¬ 
phony.” A radio telephony transmission 
is one in which the voice (audio) sig¬ 
nals are used to modulate the RF car¬ 
rier wave directly—e.g., an AM trans¬ 
mission. 




ELECTROSURGERY 


gaps in series. Each gap is tungsten 
tipped and is set to a gap of 0.006 
inches. The gap system is self-cooling 
and self-compensating, so that it will 
operate for a long time without atten¬ 
tion. 

As with any electrical equipment, the 
use of electrosurgical apparatus in the 
operating theatre calls for special pre¬ 
cautions. As the cutting is accompanied 
by a spark, it is important that a non¬ 
explosive anaesthetic be used. Similarly, 
highly volatile and inflammable liquids 
of other kinds, such as antiseptics, 
should be avoided, or used with extreme 
caution. 


side of a limb and connected to a 
source of high-frequency current, they 
will form a capacitor with the tissue 
of the patient as a dielectric of very in¬ 
ferior quality. This will bring about 
dialectric losses and the production of 
heat. 

In the case of an insulated wire 
wound round the limb, each end of 
the wire is connected to the source of 
high-frequency current. The inductive 
field around the coil will generate eddy 
currents in the tissue with the produc¬ 
tion of heat. 

SIMPLE OSCILLATOR 


Refering to the re¬ 
cent 144Mc AM 
transmitter, there Is a 
crystal oscillator stage 
which is followed by 
doubling and tripling 
stages. Could you 
please explain the 
principle of the cry¬ 
stal and how each 
individual stage mul¬ 
tiplies the frequency? 

The principle on which the crystal 
works is tied to the “piezoelectric ef¬ 
fect,” which is the ability of certain 
crystalline substances to develop an 
electrical charge on their surface when 
mechanically strained; and conversely 
of exhibiting mechanical strain when 
their surfaces are electrically charged. 

For radio transmitting purposes the 
most widely applied piezoelectric sub¬ 
stance is natural quartz. A quartz crystal 
when substituted for the normal tuned 
circuit in a feedback type of RF oscil¬ 
lator, will vibrate at a frequency of 
oscillation determined predominantly by 
the mechanical resonance characteris¬ 
tics of the crystal. The frequency of 
a crystal oscillator is, in practice, auto¬ 
matically stabilised within very close 
limits, as determined by the crystal. 

In practical terms a tripler stage in 


Another method of using high- 
frequency electric current is employed 
in two other forms of electrosurgery, 
known as “fulguration” and “desicca¬ 
tion.” This method is somewhat similar 
to that already described, except that 
no indifferent electrode is used. In¬ 
stead, the capacitance of the body to 
earth is used to complete the circuit. 

These methods, “fulguration” and 
“desiccation,” are used for the destruc¬ 
tion of skin warts, moles and so on. 
In fulguration, the active needle is 
brought to within a millimetre or so 
from the skin. The capacity of the 
body will cause a spark to jump from 
the active needle to the wart. This de¬ 
hydrates and destroys the growth. If 
the needle touches the wart or is in¬ 
serted into it so that dehydration is 
deeper, then it is called desiccation. 

MEDICAL DIATHERMY 

As distinct from surgical diathermy, 
medical diathermy as used in physio¬ 
therapy is used merely for the purpose 
of producing heating deep in the tissue. 
This is done with radio frequency cur¬ 
rents applied to a pair of electrodes or 
a coil wound round the limb of the 
patient. 

If two metal plates, which have an 
insulated surface, are clamped on each 


The oscillator of such a diathermy 
apparatus is a simple affair consisting 
usually of two transmitting type valves 
arranged in push-pull and giving an out¬ 
put of from 200 to 400 watts. The 
anodes of the valves are usually sup¬ 
plied with unrectified A.C., so that the 
oscillator only works on the positive 
half cycles. 

The “load,” which is the patient, is 
connected to the oscillator by a tune¬ 
able output circuit. This is necessary 
because changes in capacity can be 
brought about by the different treatment 
conditions, due, in turn, to the fact that 
the patient is the dielectric in a capaci¬ 
tor which forms part of the tuned cir¬ 
cuit. 

The variable capacitor in the output 
circuit is used to compensate for this 
a meter being provided to indicate when 
resonance has been obtained. Maximum 
heating is achieved only when this con¬ 
dition is achieved. 

The foregoing is necessarily only a 
brief outline of the art of electrosurgery 
and the other uses of RF by the medi¬ 
cal profession. However, it is hoped 
that it will have served to give the 
reader some idea of how two highly 
specialised sciences, electronics and 
medicine, have combined to conquer 
disease and save life. 
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TAPE RECORDERS SAVE UP TO 50% 


Peter Clark says: "Get a price elsewhere then come and see me. I will do better. Also, my trade-ins won’t 
be beaten! I have hundreds of immaculate-condition showroom samples and reconditioned tape recorders. 
No-one else in Sydney can match my range. 14 years of honest trading stands behind my claims!" 



NATIONAL 4-TRACK STEREO TAPE RECORDER 

Model RS 750 Features • Trouble-free printed 
wiring adopted • Simplified operation by push¬ 
button keyboard type controls • Cover of the set 
serves as an extension speaker for stereo playing 
• Equipped with jack for reverberation. 

\ 149 guineas. 


TELEFUNKEN *96' . . . 3-SPEED. 4-TRACK 

This is the only machine priced at 159 gns. that 
you can listen to one track while you are recording 
the other, giving you the possibility of sound on 
sound. It has a recording time of 16 hours and 
push-button controls. Takes any size spools, has a 
tape counter and Telefunken Pem-magnetic speaker. 

159 guineas. 


Hi/Fi STEREO EQUIPMENT from £10 DEPOSIT 


Yes, now Magnetic Sound, in the heart of the city, is selling amplifiers, speakers, turn-tables, pick-up 
arms, speaker boxes (do-it-yourself or ready-made) and all the equipment that the Hi-Fi/Stereo hobbyist 
needs on terms. Your old equipment will be accepted as trade-in. Never before have you been able to 
trade-in your old equipment and pay such low-interest terms (only 5%) as Magnetic Sound are now offering. 


OPENING SCOOP PURCHASE! 



'TRIO' AMPLIFIERS 


TRIO W24 STEREO/ 
AMPLFIERS only £58 

This is great value because this amplifier can be 
either twin 10-watt or single 20-watt. It has 9 tubes 
and Magnetic or Crystal pick-up sockets. 

AND TUNERS 


Magnetic Sound have a full range of the famous Trio Amplifiers and Tuners. ’W-45A’. STEREO AMPLIFIER: Twin, 18-watt 
Amplifiers (or single 36-wott) with Balance Meter, Rumble Filter, Loudness Control, and Clutch Tone Controls. Priced at 
£96/10/*. ‘W-25\ STEREO AMPLIFIER-TUNER: Twin 10-watt Amplifiers, or Single 20-watt. Twin AM Radios, and Short 
Wave. Priced at £93. ‘W-50'. SUPER DE LUXE STEREO FM/AM-AM/SW TRIAMPLIFIER: Stereo Amplifier/Tuner of 
Twin 25 watts or mighty 50-watt Single. Has Hum Control,Loudness. Control, Scratch Filter and Rumble Filter. Priced at 
£176. ‘HF-I I' HI-FI MONO AMPLIFIER/TUNER: Powerful 9-watt Single Amplifier/Tuner, and Short Wave. Priced at £48. 
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PHILIPS CONTINENTAL 34 

A full stereo tape recorder designed 
specifically for the connoisseur. Amongst 
its most important features are: 4 speeds. 
MULTIPLAY. Up to 32 hours playing 
time. Price: only 239 gns. 


FERGUSON ... 59 GUINEAS 

Model 3202 is a 4-track 2-speed recorder. 
Outstanding features are automatic stop 
remote control and superimposition facili¬ 
ties. A special low voice feed back 
amplifier circuit is used. Ask about our 
easy terms. Deposit £7.10.0 


LUXOR STEREO, £129/12/- 

This tape recorder has all the features 
you normally pay at least £60 more for. 
• Three speeds • Four tracks • Records 
and plays • Stereo or mono. Plus many 
more. Deposit only £15. 


FAMOUS-NAME SHOWROOM SAMPLES 


Transistor Tape Recorders. 

Play anywhere. Music and speech. 
Were £34, now £17/19/4. 
Philips 3 speed, late model. Was 
£156, now £65. Philips Stereo, 3 
speed. Was £230. now £165. 
Technicorda (used), profes¬ 
sional. Was £1*53, now £55. 


Elizabethan (used), 3 speed.. 
Was £103, now £40. Philips 
EL 3541/5. Was £93, now £69. 
Philips EL 3541/00. Was £103, 
now £75. Philips 2 track (used). 
Was £103, now £39. Grundtq. 
Scoop buy. TK 23 (new). Was 
£124, now £82. TKI (used). Was 


£72, now £42. TKI6 (used). Was 
£145, now £69. Telefunken 75 

(used). Was £125, now £65. 
Ferguson 2-speed, four track. 
Was £65, now £55. Sony Stereo, 
four track, 2 mike, 2 deflector 
speakers. Was £221, now £165. 


REASONS WHY YOU SHOULD BUY FROM 
MAGNETIC SOUND 

^ Largest range of tape recorders in Australia to choose from. ^ Australia's only tape recorder 
specialist. ^ If you are not satisfied within 14 days you can exchange your machine. ^ Pre-sales 
check-up for hum and distortion. Services dept, on the premises. Tape recorder tune-up for only 12/6. 
^ Free loan of pre-recorded tape to all Magnetic Sound Tape Recorder buyers. 


The all-new AKAI M7 

• De-luxe, 4-track, full stereo, 3-speed tape 
recorder. 

• Superb music reproduction at IJ inches 
per second. 

• 2-speed hysteresis motor! 

• 3 Recording speeds — 7^, 3^, If inches 
per second! 

• New, exclusive Cross-field bias system gives 
amazing music reproduction at 1f IPS! 

• Frequency range from 30 to 20,000 cycles! 

• Automatic tape stop! 

• Instant selection of any monaural or stereo 
track combination. 


I MAGNETIC SOUND 387 george st., Sydney, bx 3371 and 38 restwell st., bankstown, 70918S6, near p.o. 


Radio, Television ft Hobbies, September, 1963 


63 




















An ultimate limit on the performance of any communi¬ 
cations receiver is set by noise produced both external 
to the receiver and within its own internal circuitry . The 
receivers pictured, by the way , are the National models 
NC-1SS (left) and NC-105 (right). 

THE NOISE PROBLEM 
IN RADIO RECEIVERS 

One of the problems basic to radio communication is that of interfering 
electrical "noise." Originating from sources either external to or within 
the receiver, it sets a limit upon the ability of the equipment to receive 
and resolve weak incoming signals. This article deals, in particular, with 
noise generated within a receiver and means by which it may be evalu¬ 
ated or measured. 


N OISE generated external to the 
receiver will already be well known 
to readers. It includes: 

Lightning and atmospheric noise —a 
major problem on the lower radio fre¬ 
quencies, the medium wave broadcast 
and HF bands to about 5 or 6 Me. 

Solar and other extra-terrestial radia¬ 
tion— significant on frequencies above 
about 50 Me. 

Auto ignition interference — trouble¬ 
some at all frequencies, but particularly 
so within the range from about 20 to 
200 Me. 

Other “man-made” electrical inter¬ 
ference —also troublesome at all fre¬ 
quences, being particularly so if it is 
radiated over a large area from power 
lines. 

Diathermy, RF heating, etc. — being 
poorly controlled “transmitters,” RF 
heating equipments can produce strong 
“noise” interference over the specific 
bands of frequencies where the output 
energy happens to be distributed. 

TYPICAL PRECAUTIONS 

Where interfering noise originates 
external to the receiver, the prime pre¬ 
cautionary measures against it must like¬ 
wise be external. These measures might 
typically include a preference for certain 
frequencies for certain types of com¬ 
munication, the use of directional aerial 
arrays, siting away from highways and 
power mains, the use of interference 
suppression techniques, mains filtering 
and so on. 

In addition to these environmental 
precautions, a certain further order of 
anti-noise discrimination can be achieved 
within the receiver by limiting the RF 
and demodulated signal pass-band and 
by using noise suppression circuitry of 
one kind or another. Of necessity, these 
matters receive a great deal of attention 
in relation to the operation of scientific, 
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military and commerciaT“radio” systems, 
using the term in its broadest sense. 

However, despite all that can be done 
along these lines, interference by noise 
external to the receiver remains as a 
serious problem in radio communication 
and its severity in individual cases 
(dictated by frequency, siting, etc.) has 
a large bearing on how weak a signal 
the receiving equipment can successfully 
resolve. 

At this point, it might be assumed 
that the noise problem would be elimin¬ 
ated if a receiver could be sited in a 
“noiseless” location. It would then only 
be a matter of providing a sufficient 
number of valve or transistor amplifying 
stages to boost the weakest of signals 
to operate the loudspeaker or whatever 
other “end” device happened to be 
involved. 

Unfortunately, even in such a hypo¬ 
thetical situation, it would soon be dis¬ 
covered that “noise” was still present, 
generated within the receiver itself by 
the very “things” on which its operation 
depends—by the movement of electrons 
and their parent molecules. 

Before amplifying this statement, it 
may be appropriate to mention that the 
term “noise” has become widely 
accepted, in the language of elec¬ 
tronics, to describe the incidence upon 
a wanted signal of all manner of spurious 
or unwanted energy from without or 
within the relevant circuitry. 

Originally, “noise” simply meant noise, 
as heard, when superimposed upon a 
wanted sound signal. Nowadays, how¬ 
ever, the implications are much wider. 

In television, the same electrical 
phenomena tend to produce random 
modulation of the electron beam in the 
picture tube, causing the wanted picture 
to be seen against a background of 


“grain” or “snow.” As a 
result, it has become com¬ 
monplace to speak of the 
“noise” content of camera 
tubes, camera chains, TV 
links, TV receivers and so 
on, even though the end 
effect is visual rather than 
aural. 

In exactly the same way, 
engineers speak of “noise” 
level in instrumentation 
circuits and other applica¬ 
tions quite remote from the 
_ original thought, such as in 
monitoring equipment used 
in medical electronics. 

However, let’s get back 
to the statement that a 
sensitive receiver will produce noise, 
even if operated in a completely noise- 
free environment as, for example, in a 
thoroughly shielded radio test room. 
One important source of such internal 
receiver noise is thermal agitation. 

THERMAL AGITATION 

It is well known that the molecules 
of a substance are in a state of constant 
agitation at normal ambient tempera¬ 
tures, both as integrals and in respect 
to their constituent electrons. 

These random “particle” movements 
are equivalent to a virtually infinite 
number of tiny currents, with energy 
content distributed right across the fre¬ 
quency spectrum. Therefore, as the 
amplification of any piece of electronic 
equipment is increased, and provided it 
is not masked by other sources, noise 
from thermal agitation will ultimately 
become apparent. 

Thermal noise increases with tempera¬ 
ture, referred to absolute zero (minus 
273 degrees C.). For this reason, in the 
more exotic space communication equip¬ 
ment, use is being made of cryogenic 
techniques—operation of critical com¬ 
ponents at the front end of the receiver 
at near absolute zero temperature. 

In ordinary communication receivers, 
the dependance of thermal agitation noise 
upon temperature is of minor significance 
because the ambients encountered in nor¬ 
mal usage are so far above absolute zero 
that it is not far from the truth to regard 
the circuitry, as a whole, as being 
uniformly and unavoidably “hot.” 

As well as being dependant on tem¬ 
perature, the noise voltage which thermal 
agitation can superimpose in a signal 
circuit is proportional to the resistance of 
the signal circuit over the relevant freq¬ 
uency band. The higher the resistance, 
the higher will be the noise voltage pro¬ 
duced across it. 

In fact, the relationship of thermal 
agitation noise, temperature and resis¬ 
tance provides the basis for a convenient 
evaluation of nqise level. As we shall 
see a little later, the noise level in 
valves has, for a long time, been evalu¬ 
ated on the basis of a hypothetical resis¬ 
tor which, connected between grid and 
ground and at normal ambient, would 
produce the same noise as does the valve 
itself. 

Again, in the highly refined systems 
used for radio astronomy, space com¬ 
munication, etc., it is common practice 
to regard aerial systems as a source 
resistance of a certain value and to rate 
their noise contribution or their noise 
pickup in terms of the temperature to 
which the hypothetical source resistor 
would need to bd raised to produce equi¬ 
valent noise. 

Radio, Television & Hobbies, September, 1963 


















This, in fact, is th e basis of the 
remark, in the news item on page 83, 
about knocking a few degrees Kelvin off 
the noise temperature of a certain micro- 
wave dish. In this case, improved focus¬ 
ing has reduced the angle of signal pick¬ 
up, allowing it to receive the wanted 
signal without quite so much contami¬ 
nation by noise from surrounding “areas” 
in space. 

A typical communication receiver con¬ 
tains numerous conductors in signal 
circuits across which thermal agitation 
noise will be produced. However, for 
practical purposes, the only one where 
significant masking of the wanted signal 
is likely to occur is the actual tuned in¬ 
put circuit, responsible for passing the 
signal to the first valve grid or transis¬ 
tor base. 

With normal constructional tech¬ 
niques, there is little that can be done 
about the temperature of such a circuit 
while its general form, pursuant to other 
requirements, will also largely predeter¬ 
mine its DC, RF and dynamic resistance. 

The designer of a conventional com¬ 
munications receiver can therefore do 
little more than follow well known tech¬ 
niques for the input circuit, the measures 
being equally valid for other sources of 
internal receiver noise: 

(1) Envisage an efficient aerial system 
for the desired signal frequency and pro¬ 
vide an aerial coupling circuit of imped¬ 
ance such that a maxium of the wanted 
signal will be transferred to the first 
tuned circuit. 

(2) Seek to achieve, in the first tuned 
circuit, the highest possible dynamic 
resistance consistent with high Q, to en¬ 
sure a maxium signal at the grid of the 
first amplifier valve. 

(3) If the first stage is a transistor, 
optimise the tuned circuit in terms of 
dynamic resistance, “Q” and tapping 
position, to ensure a maxium signal cur¬ 
rent at the base of the transistor. 

(4) Repeat the precautions in succes¬ 
sive stages if. for any reason, there is a 
danger that their noise contribution will 
become significant. 

Under normal conditions and in a well 
designed receiver, thermal agitation will 
seldom be the most prominent form of 
noise. At frequencies up to around 20Mc 
it will be overshadowed by atmospheric 
and man-made noise in the aerial; above 
20Mc it will usually be secondary to noise 
generated in the first valve or transistor. 
Under certain conditions and in very 
quiet locations it can be significant, how¬ 
ever. 

VALVE "SHOT" NOISE 

In thermionic valves the electrons 
which pass through the valve and its ex¬ 
ternal circuits are individually emitted 
from the cathode area and, while the 
average number emitted over a period 
of time may be constant, the number 
emitted at consecutive instants varies. 
Hence the current through the valve and 
through any circuit connected in the 
anode of the valve varies continuously, 
giving rise to random noise voltages. 

In a textbook on physics published in 
1918, W. Schottky likened the arrival of 
individual electrons at the anode to the 
pouring of lead shot into a container, 
and his term “schroteffekt” has become 
shot effect noise in English—a term 
which is coincidentally similar both to 
the surname, and the illustration. 

PARTITION NOISE 

In pentodes, in addition to the shot 
noise caused by random emission of 
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electrons by the cathode, there is another 
source of noise due to the random 
sharing of this cathode emission current 
between the anode and the screen. The 
current flowing to these two electrodes 
is not divided in the same ratio at all 
instants of time and this further variation 
in plate current produces what is called 
partition noise. 

INDUCED GRID NOISE 

The random flow of electrons through 
a valve has a further by-product in that 
the electrons, passing through the grid, 
induce upon it minute transient voltages. 
These, in turn, re-modulate the electron 
stream, producing a modifying factor 
upon pure shot effect noise. Being an 
induced effect, it is sensitive to the 
nature of the grid return circuit. 

If the input circuits are correctly 
tuned, the phase difference between the 
input circuit noise and the anode circuit 
noise is roughly 90 degrees. The total 
noise due to the shot effect is therefore 
increased by grid induction. If the input 
circuits are slightly mistimed, the phase 
of the induced grid noise may be caused 
to differ by an amount approaching 
180 degrees from the electron stream 
noise. Total noise may thus be reduced, 
although there is also a slight loss of 
signal strength through the mistuning. 

Although there are other sources of 
noise in valves (flicker noise, interface 
noise, etc.) they will not be considered 
in this article, since they are mainly 
of academic interest and secondary, in 
effect, to shot noise. 

In practical work a useful means of 
evaluating the random noise due to shot 
effect or, where a pentode is used, shot 
noise plus partition noise is to express 
it in terms of an equivalent resistance 
(Req). This resistance is assigned a 
value such that the noise voltage gener¬ 
ated by it at room temperature, when 


applied to the grid of a hypothetical 
noiseless valve, will produce the same 
noise current as would be generated by 
shot and partition noise. 

Although an Req figure is only a 
mathematical fiction and not a true 
resistance to which Ohm’s law could be 
applied, it is a most convenient way of 
expressing valve noise for the purposes 
of comparison and has the advantage of 
being substantially independent of 
frequency or bandwidth. This is because 
the distribution of noise with frequency 
is the same in a resistance as it is in 
shot effect, or with other sources of 
random noise. 

When choosing a valve for the RF 
amplifier(s) and/or mixer of a receiver, 
its equivalent noise resistance could, 
along with other desirable character¬ 
istics, be a deciding factor in the choice. 
Many manufacturers show this figure in 
their comprehensive data and some typi¬ 
cal figures are shown in the following 
chart: 


VALVE EQUIVALENT 
NOISE RESISTANCES 


Type 

6L7 

6K8 

6SA7 

6BA6 

6 AC 7 

6AC7 

6J6 

6AC7 

6BA6 

6SK7 

6AK5 

6AC7 


Application 
Pentagrid Mixer 
Triode Hexode Mixer 
Pentagrid Mixer 
Pentode Mixer 
Pentode Mixer 
Triode Mixer 
Triode Mixer 
Pentode Amplifier 
Pentode Amplifier 
Pentode Amplifier 
Pentode Amplifier 
Triode Amplifier 


Req. ohms 
255,000 
290,000 
240,000 
14,080 
2,750 
950 
2540 
720 
3,520 
10,500 
1,880 
220 


From these charts we can observe 
several important tacts; (a) The Req for 
frequency changing valves is much 
greater than for amplifying valves and 


PROTECTED RECTIFIER CIRCUITS 


Work carried out 
by G. F. Mont¬ 
gomery at the 
American Nation¬ 
al Bureau of Stan¬ 
dards laboratories 
has shown that 
series reactance 
elements can be 
used to protect 
rectifier circuits 
from short-circuits 
without dissipat¬ 
ing large amounts 
of power under 
overload condi¬ 
tions. In the cir¬ 
cuit shown in (a) 
a series inductor 
may provide the 
current limiting 
function . With 
voltage - doubler 
circuits (b) the 
series reservoir 
capacitor may be 
given a value 
which provides 
similar protec¬ 
tion . Bridges may 
use a capacitor, 
as shown in (c), 
or an inductor . 
(N.B.S. Technical 
News Bulletin, 
September, 1962.) 

1963 


POWER- 
INPUT ; 


filter 


n.OOP CURRENT 

OlOOE LIMITING 

REACTANCE 



POWER, 

input! 


i- 11 - 

--' 

5 CURRENT 

DIOOES 

S LIMITING J 


£ REACTANCE 1 

rli 


FILTER 





CUR 





LIMITING 
S REACTANCE 



BRIOGE 



65 



































THE NOISE PROBLEM - Continued 


it is for this reason that signal frequency 
amplifier(s) stages almost always precede 
the frequency changer in a well designed 
superheterodyne receiver; and (b) triodes 
(due mainly to their lack of partition 
noise) have Req figures generally smaller 
than pentodes. 

These conclusions are important 
enough in themselves but they are 
subject to important reservations in rela¬ 
tion to frequency. At the lower fre¬ 
quencies, say below 15 Me., noise 
external to the receiver will normally 
mask valve noise, assuming normal, 
good design practice. Therefore, except 
in areas where external noise level is 
very low, preoccupation with equivalent 
noise figures is hardly justified. 

Between about 15 and 45Mc., exter¬ 
nal noise level may be low enough in 
average areas to warrant more careful 
attention to the choice of RF amplifier 
valve. 

Above about 45Mc., careful choice of 
RF amplifier valve, in relation to equiv¬ 
alent noise resistance is certainly war¬ 
ranted. However, over and above noise 
figures, as listed earlier, the suitability 
of the valve for use at high signal fre¬ 
quencies must be considered. In partic¬ 
ular, this involves external physical di¬ 
mensions, interelectrode capacitances, 
input and output capacitances, lead in¬ 
ductance and, ultimately, transit time 
effects within the electrode structure. 
The problem therefore gravitates to the 
choice of a valve which has a good 
noise figure AND good VHF character¬ 
istics in other respects. 


TRANSISTOR NOISE 

There are three main noise generating 
mechanisms associated with transistors. 
One is shot noise, which is generated 
for much the same reason in a trans¬ 
istor as in a valve. Although the average 
emitter current is constant, small ran¬ 
dom fluctuations occur as the current 
flows in groups of individual electrons 
or holes. 

As in the case of thermionic valves, 
transistor shot noise is directly propor¬ 
tional to current. 

A second cause of noise generation in 
transistors is thermal agitation noise. In 
a valve, the space between the cathode 
and the anode is a vacuum and it there¬ 
for does not generate thermal agitation 
noise. In a transistor, however, the 
emitter-collector space is filled by the 
crystal structure and therefore behaves as 
a resistor—generating thermal agitation 
noise due to the random electron move¬ 
ment which we discussed earlier. 

As with resistances anywhere else in 
the circuit, the transistor thermal agi¬ 
tation noise is proportional to absolute 
temperature, bandwidth and resistance. 
With the transistor, however, the effec¬ 
tive resistance is not simply the collector- 
emitter resistance, but is modified by a 
number of factors, including the resis¬ 
tance of the input circuit connected be¬ 
tween the base and the emitter. 

A third type of transistor noise is 
called “modulation noise.” The exact 
cause of this noise is not fully under¬ 
stood, but it is thought to be due to 
imperfections in the semiconductor cry¬ 


stal lattice causing random variations in 
the speed and path of the current car¬ 
riers. It is roughly proportional to the 
square of the current, and inversely pro¬ 
portional to the frequency. 

Another type of noise in transistors is 
produced by physical damage, dirt or 
other impurities on the surface of the 
crystal wafer. Increased leakage current 
and random recombination effects caus¬ 
ed by such surface discontinuities can 
generate considerable noise. However, 
this type of noise can be kept to a very 
small minimum by using special tech¬ 
niques and extreme cleanliness when the 
transistors are manufactured. 

As the input electrode of a transistor 
draws current, it is not convenient in 
the case of transistors to represent the 
internal noise by a hypothetical resistor ( 
in series with the base or emitter. If ' 
this were done, noise calculations would 
tend to be complicated rather than 
simplified, as the resistances of the tran¬ 
sistor input and the source circuit would 
seem to have a dividing and shunting 
effect. 

Thus it is usual with transistors to 
speak in terms of a NOISE FIGURE 
rather than an equivalent noise resis¬ 
tance. We will discuss the meaning of 
noise figure in a moment but, for the 
present, it should be noted that transis¬ 
tors do not have a constant value of 
noise figure. Just as the Req of valves 
has to be considered with other factors 
in designing a receiver front end for op¬ 
timum noise, the effective noise figure 
of a transistor depends to a large extent 
upon the conditions under which it is 
used. 

In the first place, the noise figure of a 
transistor varies with frequency. At low 
frequencies, modulation noise becomes 
high and the noise figure rises, while 
at high frequencies falling gain and rising 
shot noise effects again cause the noise 
figure to rise. A graph of noise figure 
versus frequency thus tends to look like 
a “U,” with a somewhat flattened 
trough at middle frequencies. By “Mid¬ 
dle"’ frequencies is meant those above 
audio frequencies but somewhat below 
the transistor cut-off frequency. 

The noise figure in transistors also 
varies with the source resistance (input 
circuit resistance) and the DC emitter 
current. A graph of noise figure versus 
input circuit resistance tends to look 
like another “U,” while the noise figure 
with other paramenters fixed rises linear¬ 
ly as DC emitter current is increased. 

There are thus a number of factors 
to be considered in the design of low- 
noise transistor stages for receiver front 
ends and similar applications. The man¬ 
ufacturers of transistors intended for 
these applications usually assist the de¬ 
signer in this regard by providing graphs 
of noise figure versus freauency. source 
resistance, emitter current and so on. 

Having examined the principal causes 
of internal receiver noise, perhaps the 
next step in our article should be an 
examination of the means by which this 
noise, and hence the absolute sensitivity 
of the receiver, can be measured. 

EARLIEST METHOD 

In prewar years, before the noise prob¬ 
lem was fully appreciated, the usual 
means of indicating receiver perform¬ 
ance was simply to quote a figure of 
modulated input signal required to give 
a standard gross audio output. 

For example a certain receiver may 
have required an input signal of 20 
microvolts, modulated to the standard 


WHEN NOTHING CAN BE LEFT TO CHANCE 
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depth of 30 per cent, to produce the 
standard audio output of 50 milliwatts. 

Under this system a receiver which re¬ 
quired only 10 microvolts of input signal 
to produce the same output power would 
be regarded as “twice as sensitive.” Pre¬ 
sumably, it would be able to resolve 
weaker signals because of this charac¬ 
teristic. 

The method served its purpose in rela¬ 
tion to ordinary domestic broadcast and 
dual-wave receivers having, in most 
cases, only limited sensitivity. A routine 
check on a signal generator was sufficient 
to indicate that a receiver, coming off 
the production line, was up to an ac¬ 
cepted standard. However, applied to 
more ambitious receivers, a simple sensi¬ 
tivity test became unrealistic, for a fairly 
obvious reason. 

When checking sensitivity by this 
method it was customary to disable the 
receiver AVC line and to advance gain 
and tone controls to their maximum 
position. 

Under these conditions, it is possible 
that a “noisy” receiver, having a high 
gain audio end. could produce, say, 40 
milliwatts of internal noise before any 
signal at all was fed to its input. 

It is easy to see that, although a small 
input signal might easily provide the 
extra power needed to produce 50 milli¬ 
watts at the output of the receiver, it 
would not be a true indication of the 
receiver’s effective sensitivity, since the 
extra bit of signal would be scarcely 
audible through the noise. 

At frequencies below about 15 Me, 
figures of sensitivity obtained in this 
manner, although inconclusive, were not 
an urgent problem because, in most 
cases, the atmospheric and man-made 
noise present in the aerial of the re¬ 
ceiver determined the receiver’s usable 
sensitivity, anyway, being higher than the 
receiver’s own internal noise level. 

At higher frequencies, with external 
noise less of a problem, the effective 
sensitivity of a receiver can be limited 
by its own internal noise. Such being 
the case, it is obviously more realistic 
to measure and quote sensitivity on a 
basis which takes into account the inter¬ 
nal noise level. 

Thus, although the “input level for a 
given output power” method of measure¬ 
ment is still commonly used in relation 
to broadcast receivers and the like, most 
communication and VHF receivers now 
have their sensitivity expressed as an in¬ 
put level which will produce a given 
signal/noise ratio at the output. In the 
case of VHF receivers, a “noise figure” 
or “noise factor” measurement is some¬ 
times used instead. 

SIGNAL TO NOISE 

Unfortunately, in measurements in¬ 
volving “signal-to-noise” ratios, there ap¬ 
pears to be some disagreement as to 
just by how much a signal should exceed 
a receiver noise in order to be legible. 

Some authorities claim that a signal 6db 
above the noise is readable. The Ameri¬ 
cans generally seem to have adopted a 
ratio of lOdb while the English seem to 
regard 15db as a reference ratio. 

Regardless of personal feelings about 
which of these ratios is the more real¬ 
istic, the important thing is that, with 
all of them, the amount by which the 
signal exceeds the receiver noise is 
specified for a given input and hence a 
much more accurate assessment of the 
receivers’ performance can be made. 

In many cases a sensitivity measure¬ 
ment of this nature is referred to as the 
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“noise limited input signal” and is the 
minimum input at which any chosen 
value of signal/noise ratio may be 
achieved. Where this method of measure¬ 
ment is used on broadcast band receiv¬ 
ers, by the way, the ratio of signal/noise 
required is commonly increased to 40db 
since, for this type of reception, a signal 
has to be more than just intelligible if 
it is to make enjoyable listening. 

SIGNAL, NO SIGNAL? 

The manner in which such a signal 
to noise measurement on a receiver 
should be taken is the subject of further 
discussion and there would appear to be 
at least two distinct schools of thought 
on the matter. Some claim that it should 
be the ratio between a “no signal” input 
and a 30 per cent modulated signal in¬ 
put, while others claim that it should 
be the ratio betwen an unmodulated 
signal input and a 30 per cent modulated 
signal input. 

The latter method would appear to be 
the more realistic since, in many re¬ 
ceivers, even a small input signal can, 
for various reasons, have an affect on the 
signal-to-noise ratio and it is the re¬ 
ceiver’s performance under actual weak 
signal conditions that we are most in¬ 
terested in. 


HUM CONTENT 

When measuring receiver sensitivity 
by any of the methods described or the 
“noise figure” method to be described, 
care should be taken to see that the out¬ 
put reading is not weighted by hum (50 
or 100 cycles) which will give a meter 
reading out of all proportion to its audi¬ 
bility. 

In order to check this point, the fol¬ 
lowing procedure could be adopted: 
turn back the RF gain control (if one 
exists on the receiver) and/or remove 
the first mixer valve from its socket. 
Observe the residual meter reading. In 
most receivers there will be very little 
noise, if any, contributed by the IF line 
and the meter should return to almost 
zero. A small fluctuating reading accom¬ 
panied by a “hissing” or “frying” noise 
in the loudspeaker indicates that all is 
in order, but a medium to large reading 
could indicate that hum is present and 
steps should be taken to eliminate it. 

In commercial practice it is not un¬ 
common to include a filter cutting off 
below about 300 cps between the out¬ 
put of the receiver and the output 
measuring device, in order to eliminate 
any weighting effects of hum. 

Before passing on to the “noise fac¬ 
tor” method of receiver sensitivity 
measurement we might mention that, 
properly, a receiver’s bandwidth should 
be specified along with any signal/ 
noise ratio measurements on it. 

NOISE FIGURE 

At the HF and VHF bands we stated 
that the receiver sensitivity is often lim¬ 
ited by the internal noise of the receiver. 
Thus, a fundamental method of abso¬ 
lute sensitivity measurement is to com¬ 
pare the noise level of a receiver with 
a hypothetical “perfect receiver,” which 
has no internal noise. 

This is the basis of the measurement 
which is said to give the “noise factor 
or “noise figure” of a receiver. It has 
been defined as “the ratio of the total 
mean-square noise output e.m.f. to that 
part of it which is due to the noise of 
the input source.” A second method of 
expressing this is “F (noise factor) is 
equal to the signal/noise ratio at the in- 



TW30: Latest and world’s best Twin 
12-watt all-transistor, 240V-A.C. and 
12-18V-D.C. PRE-MAIN AMPLI¬ 
FIER . .. £122 

W10S: Twin 7-watt AM-SW amplifier 
tuner with FM and 6BQ5 tubes in 
glorious Trio brown and gold. £88 

W38: AM/AM/FM/SW Twin 14- 
watt pre-main amplifier-tuner with all 
attachments.£129 

W50: AM/AM/FM/SW Twin 25-watt 
pre-main amplifier-tuner with all at¬ 
tachments and refinements .. . £176 

W25: AM/AM/SW Twin 10-watt pre- 
main amplifier-tuner with all tape at¬ 
tachments .. ...£93 

W45A: Twin 18-watt pre-main stereo- 
mono deluxe amplifier with all tape 
and other attachments .... £96/10/- 

W24: Twin 10-watt stereo pre-main 
amplifier with all attachments and 
best value. Special price.£58 

HF-11: Mono AM/SW 7-watt ampli¬ 
fier tuner with all attachments for 
tape .. £48 

W7: Twin 4-watt AM/AM/SW stereo 
amplifier-tuner. Crystal only. A 
few only left of this special .. £45 

TUNERS: AM/AM/FM, £46; AM/ 
FM, £38; AM/AM, £35; • FM105, 
£26; FM 106, £19. 

TAPE RECORDERS 
ALL BRANDS AVAILABLE 

Speakers: 

“Celeste” 
model. 
Compact, 
18”x 10i” 
x 6$”, 241b. 15 ohms, 15 watts and 
30 watts peak. Flux 10,500 with 
total flux 137,000 Maxwells. Few 
available, orders taken .. .. 59 gns. 

PA30: Twin 15-watt Public Address 
amplifier by Trio, with all fit¬ 
tings ..* .. .. £65 

All brands speakers, pickups, 
turntables, cabinets available . 
Write, phone or call for 
quotation or demonstration. 



ASDIC STEREO 
SPECIALTY 
166 Glebe Road, 
Glebe. N.S.W. 
Tel. MW1014 

Open Saturday 
mornings 


BRISBANE 
AGENCIES 
16 Stanley Street, 
South Brisbane, 
Queensland. 
Tel. 4-5466 

Open Saturday 
mornings 


67 



















THE NOISE PROBLEM — Continued 


put of the receiver divided by the signal/ 
noise ratio at the output.” 

The noise factor of a receiver can be 
obtained by using a signal generator or 
a noise diode. 

The signal generator method is to 
apply the generator output modulated to 
30% to the receiver through a resistor 
Rant and to adjust the output until the 
indication at the receiver detector is 
twice that from noise alone. The noise 
factor is then obtained by calculation 
from the formula: 


NOISE 

FACTOR 


F = 


E?s.g. 


4KTBRant. 


Where E.s.g.=input signal level. 

K=Boltzmann’s constant=1.38 X 10 
to the power —23 Joule/degree Kelvin. 

T=Absolute temperature in degrees 
Kelvin. 

B=Bandwidth of system in cps be¬ 
tween —3db points. 

Rant=Antenna radiation resistance. 

In order to make use of this method 
and formula, however, the input level 
from the generator must be accurately 
metered, the bandwidth of the receiver 
must be known and, as if this were not 
enough, the receiver detector should, 
ideally be replaced with a true power 
sensitive device such as a thermocouple. 

NOISE DIODES 

Fortunately the headaches implied in 
the foregoing can be forgotten for there 
is available, both for the laboratory 
worker and the amateur, a simple means 
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of determining the noise factor (usually 
given in db) of a receiver. This is accom¬ 
plished by the use of the noise diode. 

This type of measurement is ideal be¬ 
cause the noise factor reading obtained 
is independent of the receiver gain and 
bandwidth and, providing the controls 
of the receiver are not altered during the 
test, their setting has little effect on the 
results of the measurement. The noise 
factor measurement can therefore be re¬ 
garded as an absolute measure of sensi¬ 
tivity, whereas the signal/noise ratio 
measurement is obviously a relative one. 

Earlier in the article we discussed the 
noise developed in a conductor by the 
random motion of electrons (thermal 
agitation noise) and found that the noise 
voltage appearing at the terminals of the 
conductor can be related to both the 
temperature and resistance. It increases 
with both. 

Assuming we could build a perfectly 
noiseless receiver it would still not be 
possible to build a noiseless receiving 
system since the aerial itself, being a 
conductor, is a generator of noise. 

Further, it has been proved that the 
noise voltage developed across the ter¬ 
minals of an aerial is the same as the 
noise voltage built up across the termi¬ 
nals of a resistor having the same value 
as the radiation resistance of the aerial, 
provided the temperatures are the same. 

Thus, the inherent noise generated by 
a half-wave dipole aerial, which has a 
radiation resistance of 73 ohms, is the 
same as that generated by a 73-ohm 
resistor at the same temperature. This 
noise generated by the aerial is quite 
distinct from radiated (man made and 
atmospheric) noise and would still be 
present, even if the aerial should be 
completely screened. 

Therefore, for the purposes of measur¬ 
ing receiver noise performance, it is pos¬ 
sible to replace the aerial with a resistor 
(non-inductive) having the same value 
as its radiation resistance. This resistor 
will then generate the same noise voltage 
as an aerial at some mythical noiseless 
location. 

If a generator of noise, the output of 
which is known, is connected across the 
resistor, it is quite a simple matter to 
determine the noise factor of the re¬ 
ceiver by directly comparing the two 
levels. 

For example, if the noise generator is 
turned on and its output adjusted so that 
the noise power output of the receiver 
doubled, the noise power output of the 
generator is then equal to the noise 
resistor, plus the noise generated by the 
circuits of the receiver. 

The smaller the amount of power re¬ 
quired to double the output of the re¬ 
ceiver, the lower is the receiver’s internal 
noise level and the better its noise fac¬ 
tor. 

We previously mentioned that 
the noise developed across a resistor 
depends on both its resistance and the 
temperature. The absolute value of the 
noise voltage so developed can be cal¬ 
culated from physical formulae. There¬ 
fore, a resistor of known value, the tem¬ 
perature of which can be controlled and 
measured, can be used as a generator of 
noise. 

In fact, an ordinary filaident type 
lamp can be used as a generator of 
noise for test purposes, but it requires 
laboratory instruments to make accurate 
measurements of its temperature and its 
resistance at various temperatures. 


NEW RADIO 
COURSE 

The first instalment of our new 
radio course appeared last month and 
dealt with the basic concepts of mat¬ 
ter, current flow, electrical conduc¬ 
tors and electrical resistance. This 
month, as you will observe, we pre¬ 
sent a chapter on electric batteries, 
including some of the newer types 
which are currently making their 
appearance. 

As the course progresses, it will 
explain essential facts about capaci¬ 
tors, inductors, valves, transistors, 
etc., and the part that these compon¬ 
ents play in typical circuits. 

Order your copy now. You can’t 
afford to miss a single instalment of 
this specially prepared course. 


Another source of noise is the temp¬ 
erature limited diode (noise diode). This 
is a much more interesting device, since 
all the measurements necessary to cal¬ 
culate the amplitude of the signal, and 
hence the noise factor of the receiver, 
can be done with ordinary milliamp and 
ohm-meters. 

The diode noise generator simply con¬ 
sists of a diode valve, the filament temp¬ 
erature of which is reduced so that the 
filament emission is “saturated,” electrons 
emitted from the filament passing directly 
to the plate, without forming a space 
charge. 

When a filament emission is saturated, 
any increase in plate voltage has no 
effect on the plate current. Electrons still 
leave the filament in a random and jerky 
manner under these conditions and a 
substantial noise voltage (shot noise) is 
developed between the filament, plate 
and the external return circuit. 

The noise voltage developed is pro¬ 
portional to the number of electrons 
moving from filament to plate, and is 
therefore proportional to the plate cur¬ 
rent. This fact makes practical compara¬ 
tive measurements very easy. 

It is important that the filament be 
fully saturated, otherwise a space charge 
will form around it and the space charge 
will act as a reservoir and a smoothing 
medium for the current of electrons mov¬ 
ing from filament to plate. In short, if 
the filament emission is not saturated, the 
noise voltage will be lower than the 
figure calculated. 

In practice, it is a simple matter to 
check for saturation. Increase the plate 
voltage slightly, and if the plate current 
does not change, the filament is saturated. 
Valves with pure tungsten filaments are 
best suited for noise generator work, 
since a pure tungsten filament saturates 
easily. 

The noise voltage developed by a 
temperature-limited diode is evenly dis- / 
tributed throughout most of the spec¬ 
trum. However, at very high frequencies, 
it is attenuated by valve and circuit cap¬ 
acitance and valve and lead inductance. 

With the use of modern valves and 
suitable construction practices it is, how¬ 
ever, possible to construct a noise gen¬ 
erator which can be used for noise factor 
measurements up to 220 Me. In future 
articles it is hoped to describe the con¬ 
struction of such a noise generator and 
detail methods for its use in measuring 
and improving receiver performance, par¬ 
ticularly on the V.H.F. bands. 
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CHAPTER 2 \ Primary cells. Their chemistry, 
construction and life — series and parallel 
connections — layer-built batteries. Secondary 
batteries or accumulators. The hydrometer. 



A BATTERY may be defined as a 
device which, by chemical action, 
produces a surfeit of free electrons at 
one terminal and a large number of 
positive ions at the other. The first 
terminal is negative; the second is said 
to have a positive charge, because it is 
deficient in free electrons. 

When the two terminals are joined 
by an “external conducting path, the 
electron pressure or EMF of the bat¬ 
tery causes a movement of electrons 
along this path. In other words, the 
battery initiates the flow of an electric 
current through the external conductor. 

To be precise, a single electro¬ 
chemical unit should be referred to as 
a CELL; an inter-connected group of 
cells makes up a battery. 

Investigators have produced quite a 
variety of electric cells and a lot of 
space could be devoted to a discussion 
of their chemical action and their char¬ 
acteristics. However, for the purpose 
of this article, it seems more appropri¬ 
ate to devote the necessary mental 
energy to a study of the types normally 
used with radio apparatus. 

The first crude cell was made in 1789, 
sufficient to establish the electro-chemi¬ 
cal principle. 

The first really practical cell was pro¬ 
duced by Georges Le Clanche in 1868. 
Le Clanche cells utilised a carbon rod 
for the positive electrode and a piece of 
zinc for the negative pole; the carbon 
is surrounded in a porous container by 
powdered manganese dioxide and the 
whole lot located in glass jar contain¬ 
ing a solution of sal-ammoniac (am¬ 
monium chloride). 

WET AND DRY 

The Le Clanche cell in this form, 
though an entirely practical arrange¬ 
ment, suffers from the disadvantage of 
having a liquid electrolyte, subject to 
spilling and “creeping.” 

The problem was largely overcome 
when, in 1888. a “dry” cell was pro¬ 
duced by Dr Gassner, utilising the basic 
Le Clanche principle but in a more con¬ 
venient form. 

The modern “dry” cell is essentially 
similar to that produced by Gassner. 
The glass jar is eliminated and the 
negative zinc electrode becomes the con¬ 
tainer for the chemicals. The positive 
carbon electrode is retained, as is the 
manganese dioxide, but the sal-am¬ 
moniac is thickened to a non-spillable 
paste. A coat of wax over the top serves 
to seal the whole unit. ^ 

Such a cell is not truly dry and, in¬ 
deed. could not be so. However, the 
cell may be used in any position without 
danger of the electrolyte spilling or 
doing damage to other apparatus. 


Although dry cells have changed little 
in appearance for many years, various 
chemical refinements have trebled and 
even quadrupled their service life. 

When first manufactured, the cell 
builds up a certain potential across its 
terminals and, thereafter, the chemical 
action becomes very slight. However, 
there is always a slow chemical action 
going on and a drying out process, so 
that a cell will not remain fresh in¬ 
definitely. 

After a few months, its terminal volt¬ 
age begins to diminish and the amount 
of electrical energy it can supply be¬ 
comes very limited. 

The ability of a cell to remain “fresh” 
for a long period of idleness after manu¬ 
facture is expressed in terms of its 
SHELF LIFE. Generally speaking, 
large cells have a much longer shelf life 
than small ones. 

The main factor controlling shelf life 
is the purity of the materials employed, 
particularly the zinc. If these were all 
100 per cent pure, most of the shelf 
life problems would be solved. Unfor¬ 
tunately, this level of purity is imprac¬ 
tical on a commer¬ 
cial basis and the 
battery manufactur¬ 
er has to be content 
with something less 
than this. 

However, against 
this background bat¬ 
tery manufacturers 
have improved bat¬ 
tery shelf life signi¬ 
ficantly over the 
years. In addition, 
they can design a 
battery to have 
either a long shelf 
life—at the expense 
of some other 
characteristic — or 
minimum shelf life 
where other charac¬ 
teristics are more 


Figure 7. C u t- 
away view of the 
"dry" Le Clanche 
cell, showing de¬ 
ter#*/* of contents. 
Note the paste 
form of the am¬ 
monium chloride 
electrolyte, which 
permits the so- 
called "dry" con¬ 
struction. Voltage 
of the cell is 
appro ximately 
1.5, regardless of 
she. 


important and can be improved by so 
doing. 

Again, for any one design, the tem¬ 
perature at which the battery is stored 
will have a significant effect on shelf 
life. High temperatures shorten it, low 
temperatures prolong it, so that it is 
customary to keep batteries in cold stor¬ 
age where the type of battery, kind of 
usage, and climatic conditions would 
otherwise create problems. 

When, in actual service, a conducting 
path is provided between the terminals 
there is an evident electron movement 
from negative to positive along the path, 
which tends to relieve the electron pres¬ 
sure within the cell. However, the cell 
automatically tries to maintain the initial 
potential between its terminals, so the 
flow of electric current is invariably 
accompanied by increased chemical 
activity. 

The zinc of the container combines 
with the ammonium chloride .to produce 
hydrogen and a basic chlorine compound 
containing both zinc and ammonia. This 
latter compound is responsible for the 
whitish crystals which are often in evi- 
dertce in and around a run-down cell. 

The hydrogen makes it way toward 
the carbon rod, tending to surround it 
with a film of hydrogen. The gaseous 
layer could ultimately interrupt the 
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at fingertip control! 


Detachable tip Holder 


1 gives immediate access 
!i_ to element. 


PRESS-BAR HEAT 


Control heat by press 
bar. Easy to handle, 
with stainless steel 
sheath barrel. Birko 
Instant Heat Solder¬ 
ing Iron. 


INSTANT HEAT SOLDERING IRON 

at your Electrical, Hobby, or Hardware Store. 

For retailer locations phone: 

VIC.: JA 4825. N.S.W.: 43 2273. OLD.: 5 4978. S.A.: LA 4713. 
Hobart: B 1843. Launceston: B1317. W.A.: 21 2956. 


Spare Tips lid. t ^ 


spare Elements 1/1. 
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TACHOMETER SCOOP! 

KIT SETS £i3'a'- 


TACHOMETERS ore also available with both Negative and Positive 
earths! Why not call into "MAGRATH'S" and have a look at our range . . . don't 

forget the price, tool 

Meters ore available (separately if required) £6/15/- 


H. MAG RATH & C O. R T Y. LTD. 

IT LONSDALE STREET, MELBOURNE, VICTORIA, PHONE IB 373 1 
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Soldering Iron ! Press the control bar for instant heat! Birko 
Instant Heat Soldering Iron combines sturdy, corrosion resistant finish with 
the latest design in irons. Guaranteed 12 months . . . new elements and 
tips fitted in seconds. 


MAGRATH'S have based their buying policy over the years on 

the fact that you must SCOOP the pool 

for not only the Radio Hobby man, but for the 

CAR ENTHUSIAST as well . . . and this time we've really 

done it with these Transistor Tachometer Kit Sets 

. . . This Kit Design is from the “Philips” Miniwatt Digest! 

• Available for 4 and 6 cylinder cars! 

% 6 or 12 volt Kits! 

• Freight free! 







































chemical action but this so-called 
POLARISATION of the cell is prevented 
by the manganese dioxide which has al¬ 
ready been mentioned as surrounding the 
carbon. The manganese dioxide oxidises 
the hydrogen to form water and man¬ 
ganic oxide. 

An accepted explanation of the 
electro-chemical action is that zinc is 
deprived of zinc ions (not atoms) so 
that the zinc is left with an accumula¬ 
tion of free electrons. Further, that 
hydrogen ions move , toward the carbon 
rod, so that it exhibits a positive charge 
and the zinc a negative charge. 

All dry cells of this description have 
an initial EMF of 1.5 volts or there¬ 
abouts between their terminals, irrespec¬ 
tive of their physical size. However, 
large cells have a much longer shelf 
life than small cells, and, in service, 
can supply much heavier currents with¬ 
out running down. 

OPTIMUM SIZE 

Because of this, some care should be 
exercised in selecting the best size cell 
for a particular application. In general, 
larger cells are more economical than 
smaller ones, even though the latter have 
the advantage of low initial cost and, 
possibly, greater convenience. 

On the other hand, it is unwise to 
use a cell which is so large, relative to 
the current drain, that its theoretical 
discharge life far exceeds its shelf life. 

There is, therefore, an optimum size for 
any application. 

The larger a cell, the greater is the 
surface area over which chemical activity 
can be evident. Therefore, such a cell 
is better able to maintain its electron 
pressure — or EMF — when called upon 
to deliver relatively high current. 

The loss of EMF due to output cur¬ 
rent may be regarded very conveniently 
as an apparent INTERNAL RESIS¬ 
TANCE of the cell itself. This internal 
resistance is small with large cells, and 
increases as the size of the cell is dim¬ 
inished. 

The largest dry cell in common usage 
measures about 6in in height and 2in 
in diameter, and has a shelf life of two 
or three years—sometimes much longer. 

It is designed for a normal intermittent 
load of between 200 and 300 milliamps 
and is frequently used in telephone cir¬ 
cuits. 

TYPICAL CURRENTS 

The cells used in the larger type of 
“radio B battery,** used in the valve-type 
portable radios of a few years back, 
were designed to handle normal loads 
up to only 15 milliamps or so, but gave 
a useful life on intermittent service of 
500 to 700 hours. 

The cells in the “energiser** type of 
batteries used in transistor equipment 
are designed along somewhat different 
lines to the usual type of cell, to suit 
them to the type of loading conditions 
imposed by transistor circuitry. When 
used with a piece of equipment which 
draws the current values for which they 
are intended, such batteries have about 
the same useful life as the “B” batteries 
mentioned above. 

Small single cells of the “penlight” 
variety will deliver only 8 or 10 milli¬ 
amps comfortably and would give only 
a small fraction of their service life if 
asked to supply such currents for any 
length of time. 

A sectional drawing of a typical dry 
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cell is shown in figure 1, together with 
another of the schematic symbols dear 
to the hearts of radio and electrical 
engineers. 

As you can see, a single cell is repre¬ 
sented by two parallel strokes of unequal 
length, occurring in a solid line. As a 
rule, the longer stroke signifies the posi¬ 
tive side of the cell, but it is occasionally 
found the other way round. 



Figure 2, Simple series connection of 
cells, as in a torch. Total voltage 
will equal single cell voltage (1.5) 
times the number of cells. 

To be on the safe side, most circuit 
draughtsmen clearly mark the polarity 
with a plus and a minus sign, as shown. 

For many purposes the E.M.F. or 
voltage available from a single dry cell 
is often inadequate and a higher voltage 
is obtained by connecting two or more 
cells in SERIES. That is to say, they 
are linked together with the positive 
terminal of one cell going to the nega¬ 
tive terminal of the next, and so on. 

Any number of cells may be connect¬ 
ed in this way, and the two terminals 
left over are the positive and negative 
connections to the bank of cells—or the 
battery, as it is generally called. 

The most familiar illustration of this 
principle is that afforded by the ordinary 
two or three-cell torch. 

In ordinary torch cells the tip of the 
positive carbon rod protrudes through 
the wax and is fitted with a brass contact 
cap. The negative connection is actually 
the bottom of the zinc can. 

When the cells are pushed into the 
torch case they are automatically con¬ 
nected in series and the resultant E.M.F. 
is equal to the sum of their individual 
voltages. For two cells it is approxi¬ 
mately 3,0 volts, for three cells about 
4.5 volts, and so on. 

The connection is illustrated graphic¬ 
ally and schematically in figure 2. 


For the sake of convenience, battery 
manufacturers often assemble a number 
of cells in a single package or carton, 
connecting the cells together internally 
and bringing out just the one negative 
and the one positive lead. The actual 
voltage depends mainly on the number 
of cells contained. 

In figure 3, three cells are shown con¬ 
nected in this way, with the appropriate 
schematic symbol beneath. 

The traditional radio B-battery, as 
indicated in figure 4, contained a total 
of 30 cells, delivering an E.M.F. of 45 
volts between the negative and positive 
terminals. Batteries delivering even 
higher voltages were quite common a 
few years ago, many being fitted with 
socket connections instead of clips, as 
shown. 

The method of representing such 
batteries schematically is worth noting. 
There is an obvious objection to draw¬ 
ing 30 or more individual cells, so that 
circuit draughtsmen normally show a 
couple of cells at each end, with a 
dashed line between them and a figure 


Minus 


Plus 22.5 



Figure 4, Typical battery (radio "B" 
battery). Tapping allows intermediate 
voltage. Note symbol. 








— J 
Cardboard Case 


Figure 3. Another form of series con¬ 
nection, this time using soldered 
connections between cells , The form 
used by manufacturers to combine 
a number of cells into a battery. 


Figure 5. Parallel connection of 
cells. Voltage remains the same as 
tor one cell but combination has 
lower internal resistance. It can there¬ 
fore deliver greater current without 
serious loss of voltage . 

signifying the voltage of the battery, or 
even of a group of batteries. 

For certain applications, voltages may 
be required intermediate between the 
negative and the full positive E.M.F. 
Standard procedure, in this case, is to 
provide the battery with one or more 
intermediate terminals, connected to the 
appropriate point in the series network 
of cells. 

In the radio B-battery illustrated a 
lead is brought out from a point half¬ 
way along the series network of cells, 
giving a voltage 22.5 volts positive with 
respect to the negative terminal. 

Some special-purpose radio batteries 
have intermediate tappings brought out 
from each cell in the network, or from 
each second or third cell. 

It is well to note in passing that 
two or moie cells may alternatively be 
connected in PARALLEL, the positive 
and negative terminals being joined to¬ 
gether as shown in figure 5. 
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TEST INSTRUMENTS b, University Graham 




OSCILLOSCOPE 
3-INCH MODEL TVR/C3 

Small and portable, this Cathode Ray Oscilloscope is 
invaluable for TV and radio service work as well as in¬ 
dustrial use. Although compact in size, it contains the 
features of larger instruments, is ffexible in use and offers 
many new features. It is suitable for the visual alignment 
of TV receivers, and direct access is possible to both 
horizontal and vertical plates for examination of strong 
voltages. It can be supplied with a demodulator probe 
for signal tracing work in TV chassis. Vertical amplifier 
response plus or minus 1 db from 15 cycles to 150 kC/s 
and 6 db down at 1 megacycle. 

Price: £56 plus Sales Tax 




VALVE and CIRCUIT 
TESTER MODEL TST.2 

This comprehensive valve tester and combination 
multimeter is designed to operate from AC mains. 
It combines the functions of a multimeter output 
meter and valve tester. 

The design of this instrument is such that it will not 
become obsolete as new valve types or valve bases 
are introduced. All the elements in the valve testing 
section are brought out to ten separate lever switches, 
allowing for individual selection of each element. 
Thus it is possible to apply filament voltage or test 
voltage to any base pin which allQws for testing all 
existing valve types as well as future releases. The 
instrument is housed in a grey hammertone finished 
case with black anodised label. 

Instruction booklet and test leads arc supplied and 
the carrying handle lies flat on the case when not 
in use. Television picture tubes can be tested by using 
adapter type TV2. Outside measurements of the 
instrument are 14in x 11 in x 6in. 

Price: £58 plus Sales Tax 

INTERSTATE REPRESENTATIVES 

W.A.: Atkin* (W.A) Ltd., Qld.: Keith Ptrcy & Co. Pty. 
• M H *» r.rth. W.A. / Ud ' l ?&. l £' V 6, d G p ° ' 

S.A.: Gtorg* Proctor, To*.: W. P. Martin, 

52 Gawler Placa, Adalaida, 188 Collin* St., Hobart. Tas., 
S.A. «nd also Launctston. 


UNIVERSITY GRAHAM INSTRUMENTS RTY. LTD. 

106 BELMORE ROAD. RIVER WOOD, N.S.W. 

Please send me detail* of . . 

NAME ...;. 

ADDRESS . . ... . .. 


A UNIT OF INSTROL 

106 BELMORE ROAD, J el ; 53 ‘ 8/58 53-0644 
RIVERWOOD, N.S.W. I 5 l,nes J 

Telegrams: 'RAQUIP/ 
Sydney. 
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With this arrangement, the E.M.F. 
between the terminals remains at 1.5 
volts (approx.), but the load current is 
shared between the total number of cells. 

Because each cell is then called upon 
to deliver only one half, one third, one 
quarter, etc., of the total load, the bank 
of cells can handle a proportionately 
higher current than any one of the cells 
singly. 

A similar current capacity, with pos¬ 
sibly longer shelf life, could be obtained 
from a single very large cell, but the 
parallel arrangement is sometimes used 
for convenience or expedience. 

One of the later forms of dry battery 
is the LAYER BUILT type. The com¬ 
plete battery is made up of units (they 
are not strictly cells) consisting of a 
sheet of zinc faced with carbon, a separ¬ 
ator impregnated with ammonium 
chloride, and a flat cake of manganese 


Figure 7. The 
mercury cell, 
showing two forms 
of construction, 
the flat and 
cylindrical . Note 
the ”inside out” 
construction, with 
the positive 
outer case. 


☆ 


Figure 6. Con¬ 
struction of the 
"Layer Built” 
battery. This form 
saves considerable 
space and weight. 
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dioxide (figure 6). Although these are 
all the components of a complete cell, 
they are not in the right order to make 
it work. Each unit requires the carbon 
electrode from the next one, while 
supplying this electrode for the previous 
unit. 

The direct contact between units elim¬ 
inates interconnecting wires and there is 
none of the waste space occasioned by 
the former practice of assembling round 
cells in rectangular cardboard separators. 
Chemically, however, the cells are 
identical. 

THE ALKALINE CELL. A modified 
version of the Le Clanche cell, utilising 
an alkaline electrolyte instead of the 
acidic ammonium chloride, gives a better 
high rate performance and can be more 
readily manufactured in smaller sizes. 

The smaller sizes are generally for low 
current drain applications only, although 
an "inside out” construction (i.e., with 
the positive plate connected to the outer 
case) has been designed, with potassium 
hydroxide as the electrolyte, for higher 
current drains. 

ADVANTAGES 

The energy - volume ratio of alkaline 
manganese cells is higher than the acidic 
Le Clanche cell and they have a longer 
shelf life. They may well eventually re¬ 
place the Le Clanche for general com¬ 
mercial use but, at present, are slightly 
more costly to produce. 

Another type of primary cell is the so- 
called “mercury” cell, which has been 
used for some years now in hearing-aids 
and other continuous-use devices, and is 
finding use in some of the newer tran¬ 
sistor equipment (figure 7). 

The mercury cell uses zinc as the 
negative electrode, as before, but the 
positive electrode is of mercury. Mercuric 
oxide is used both as a source of the 
mercury and as a depolariser. The 
electrolyte is a strong solution of potas¬ 
sium hydroxide and zinc oxide in water. 
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Mercury cells are commonly made 
“inside out”—that is, with the negative 
(zinc) electrode brought to the top as a 
cap. This enables a steel case to be used, 
both to connect to the positive mercury 
electrode and to act as a container. 

They may also be made in the “flat” 
variety, for stacking in series piles to 
produce voltages higher than that of a 
single cell. The voltage of a single mer¬ 
cury cell is approximately 1.35 volts, 
slightly lower than the Le Clanche type, 
but the internal resistance is generally 
very low in comparison, and mercury 
cells have a very high capacity. This 
makes them more suited to applications 
where the battery cannot be replaced 
very often, and to circuits which draw 
high currents for short periods. 

In all the cells we have described so 
far, the electro-chemical action neces¬ 
sarily ceases when the chemicals have 
been used up, and the cells are then of 
no further use. 

These so-called PRIMARY CELLS 
are distinguished from SECONDARY 
CELLS by the fact that the latter can 
be made to deliver current afresh by a 
process called RECHARGING. 

The most common type of secondary 
cell or battery is the lead-acid accumul¬ 
ator used in motor vehicles and as “A” 
batteries in the earliest battery radio sets. 

In the lead-acid accumulator, two sets 
of lead plates are immersed in a mixture 
of sulphuric acid and water. The plates 
are connected to an external E.M.F. in 
such a way that a current of up to 
several amperes flows through the acid 
via the plates. 

The flow of current causes the acid- 
water mixture to be decomposed, re¬ 
leasing atoms of hydrogen and oxygen 
at the respective plates. The hydrogen 
mostly escapes, but the oxygen liberated 
at the positive plate combines with the 
plate to form the dark brown peroxide 
of lead. 

When the charging has proceeded for 
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an adequate length of time, the battery 
may be removed from the charging cir¬ 
cuit. 

If a conductor is then connected be¬ 
tween the two plates, a current is found 
to flow, and, as it does so. a chemical 
change becomes evident in both plates. 
The positive plate, coated with lead 
peroxide begins to take a coating of 
greyish lead sulphate, and much the 
same thing happens to the lead negative 
plate. 

The “sulphate” molecule comes from 



Figure 3. Basic construction of the 
lead-acid accumulator, showing alter¬ 
nate placing of the positive and 
negative lead plates. 

the ac.’d, which is therefore progressively 
weakened as the discharge continues. 

When next the cell is charged, the 
lead sulphate on the negative plate is 
reduced to pure spongy lead, and the 
coating on the positive plate reverts to 
the dark coloured lead peroxide. At 
the same time, the strength of the acid 
is built up again, so that the cell is 
ready once more for a period of dis¬ 
charge. 

This charge and discharge cycle can 
be repeated hundreds of times until, 
after a period of perhaps several years, 
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PICTURE TUBE BRIGHTENERS 
GIVE NEW LIFE TO AGEING 
PICTURE 
TUBES 

Effectively increase filament 
voltage to restore emission. 

Available in both 70 deg./ 

90 deg, (type No. 3801) and 
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General Accessories, Pty. Ltd., 69-4701. Lawrence and Hanson 
Electrical Pty. Ltd., 69-4041 and 43-2277. 
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211-1698. General Accessories Pty. Ltd.. 69-0300. 

Distributors: Ferris Bros. Pty. Ltd., Sydney: 93-0221. Melbourne: 
42-3141. Brisbane: 56-0102. Newcastle: 61-5071. Wollongong: 
B1922. Canberra: 9-0359. Wagga: 3011. Townsville: 3444. Rock¬ 
hampton: 4041. Orange: 5010. Adelaide: 51-4713. Perth: 28-4921. 
Launceston: 2-2231. Devonport: 2-1921. Hobart: 27-201. Burnie: 830. 
Singapore: 60-355. Auckland. N.Z.: 60-766. 


A. C. STABILISERS 


by Serromex 

• AC2 Mk 11 1 gives 9 amps or 20 amps, 
ACT Mk II gives 30 amps or 70 amps, ac¬ 
cording to tap sotting. 

• Spaed 40/60 Volts per second on wide 
range setting. 

• Accuracy dt 0.1% 




AC7 Mk II 
0 Zero Distortion. 

AC 2 Mk 111 0 Unaffected by changes in Wave 

form, frequency, power factor, etc. 


gL RONALD J. T. PAYNE PTY. LTD. 

385 Bridge Road, Richmond, Vic. Tel. 42 1416. 
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the active electrodes begin to disin¬ 
tegrate. 

The chemistry and construction of a 
lead-acid accumulator are rather more 
complicated than the foregoing simpli¬ 
fied statements may have implied. To 
ensure that the plates are utilised most 
efficiently, they are usually ribbed to pre¬ 
sent the greatest possible surface area 
to the electrolyte. 

During manufacture, a special re¬ 
verse charging procedure may be used 
to transform the surface of the nega¬ 
tive plate into a spongy lead mass. 
Alternatively, the crevices in the plate 
may be filled with red-lead paste, which 
is readily reduced during charge to a 
spongy mass of pure metal. 

SEVERAL PLATES 

To increase the current handling cap¬ 
acity of each cell, it is usual to use a 
number of interconnected negative and 
positive plates in a grid formation. (See 
figure 8.) 

To allow them to be packed close to¬ 
gether, yet without danger of shorting, 
they are usually separated by thin layers 
of wood or other selected insulating 
material. 

The whole assembly has to be sus¬ 
pended clear of the bottom of the case, 
so that conductive particles which mav 
become detached from the plates will 
not collect on the bottom and ultimately 
cause a short-circuit and a discharge 
path within the accumulator itself. 

The E.M.F. of a lead-acid secondary 
cell is normally reckoned at 2.0 volts, 
irrespective of its size. The actual cur¬ 
rent handling capacity is governed large¬ 
ly by the number, the size, the spacing 
and the nature of the plates. 

For voltages greater than 2.0, it is 
usual to mount several cells, side by 
side, in the one large subdivided con¬ 
tainer. The cells are sealed across the 
top to prevent spilling of the acid and 
then connected permanently in a series 
arrangement, as already described for 
dry cells. 

For radio work, accumulators deliver¬ 
ing 2, 4 or 6 volts are usual, and either 
6 or 12 volts for motor vehicles. These 
voltages require the use of 1, 2, 3, or 
6 cells respectively. 

Because the strength of the acid is 
affected by the chemical condition of 
the plates, it may be taken as a good 
guide as to whether the cell is fully 
charged or otherwise. 

SPECIFIC GRAVITY 

In new cells for car or radio use, 
it is usually arranged that the SPECI¬ 
FIC GRAVITY of the acid be about 
1.25, when fully charged (often quoted 
as 1250), 1.18 when half-charged and 
1.11 when discharged. 

(Specific gravity has effectively the 
same meaning as “density compared with 
that of water, which is taken as 1.0.”) 

Where cells are intended for indus¬ 
trial or home lighting purposes, acid of 
somewhat lower specific gravity is often 
specified in the interests of long service 
life. 

To measure the specific gravity, a 
device known as a HYDROMETER is 
used. This is rather like an oversize 
syringe with a small glass float in the 
barrel. 

The acid is drawn up into the barrel 
and specific gravity is indicated by the 
depth to which the float submerges in 
the acid. The upper section of the float 
is usually calibrated directly in terms of 


specific gravity, with “Full” and “Dis¬ 
charged” zones indicated for general 
guidance. 

The EMF of a fully charged cell is 
often as high as 2.2 volts to begin with 
but rapidly drops on load to almost 
exactly 2.0 volts. There it remains for a 
long period, falling to 1.8 volts at very 
low charge. 

Generally speaking an accumulator 
should not be used when the voltage per 
cell is. less than 1.8, or when the specific 
gravity is less than about 1110 (1.11, 
strictly). Failure to observe this require¬ 
ment may result in permanent damage 
to the plates. 

The current capacity of an accumu¬ 
lator is summed up in its AMPERE- 
HOUR rating, which gives a rough idea 
of the number of hours it will continue 

Figure 9. The 
hydrometer, as 
used tor testing 
the condition of 
lead-acid cells . 

to deliver a specified amount of current 
after a full charge. 

The rate at which an accumulator is 
discharged does not appear to be im¬ 
portant as far as the life of the battery 
is concerned. It has even been claimed 
that an accumulator can be short-cir¬ 
cuited without damage to the plates or 
the active materials. 

The same is not true of charging, 
though this is frequently the subject of 
debate. In general, however, the char¬ 
ging rate should never be such that it 
causes excessive temperature rise or 
gassing. High temperatures may distort 
the plates and cause loss of active 
material, while excessive gassing also 
tends to dislodge active material. 

The maximum safe charging rate is not 
constant over the charging cycle. When 
a battery is in a discharged condition 
it can safely be charged at a high rate, 
since most of the charging energy is 
employed in producing chemical change 
and very little is wasted in generating 
heat or gas. As the charge progresses 
there is an increasing tendency to gener¬ 
ate heat and gas, and the charge rate 
should be decreased, or “tapered,” to 
keep these within safe limits. 

In a modern motor car the charging 
system is designed to behave in exactly 
this manner. If the battery is well dis¬ 
charged the system will charge it, initi¬ 
ally, at a very high rate, up to 50 amps 
in a six-volt system. As the charge 
progresses, the rate decreases until, at 
full charge, it may be no more than 1 
amp. Fast chargers used in service 



Figure 10. A typical three cell, six 
volt, lead-acid accumulator . 


stations are—or should be—designed to 
observe the same precautions. 

When not in actual use an accumu¬ 
lator will gradually discharge through 
its own internal losses, the effect in¬ 
creasing as the battery ages. To offset 
this and prevent sulphation of the plates, 
an idle battery should be given a small 
charge every couple of weeks and its 
condition checked periodically with a 
hydrometer. 

When the electrolyte evaporates suffi¬ 
ciently to uncover the tops of the plates, 
it should be brought back to normal 
level by the addition of pure distilled 
water. 

As well as the lead-acid accumulator, 
there are a number of other secondary 
cells used for special applications. One 


of these is the Nickel-Iron (Ni-Fe) cell, 
sometimes called the Edison cell, after 
Thomas Edison, who is credited with 
its invention. 

The cell is a complex structure, the 
positive electrodes being rows of per¬ 
forated nickled-steel tubes filled with 
alternate layers of nickel hydroxide and 
thin flakes of pure nickel. The negative 
electrode is a grid made from nickeled 
sheet steel containing pockets filled with 
iron oxide. The electrolyte is a 21 per 
cent solution of potassium hydroxide in 
distilled water, plus a small percentage 
of lithium hydrate. 

The voltage of this cell is 1.37 when 
fully charged, dropping to 1 volt when 
discharged. A greater number of cells 
are therefore required for a given bat¬ 
tery voltage. The specific gravity of the 
cell does not vary appreciably from 
charge to discharged conditions, and the 
voltage is usually taken as a guide to 
the condition of charge. 

This cell is a good deal more costly 
than the lead-acid type, but offers a num¬ 
ber of advantages in certain applications, 
particularly for electric traction vehicles 
and similar heavy-duty service. It is a 
very robust cell, not easily damaged by 
other than optimum charging conditions 
—even including accidental reverse 
charge — which would quickly ruin a 
lead-acid cell. Its working life may be 
20 years or longer. 

A more recently developed secondary 
cell is the nickel cadmium type. Al¬ 
though initially dearer than the lead- 
acid cell, it has many advantages which 
make it attractive for modern, compact, 
electronic equipment. • 

Among its advantages are a very fav¬ 
ourable power to weight ratio, a chemi¬ 
cal cycle which permits complete sealing 
of the cell—thus minimising damage to 
associated equipment due to corrosive 
fumes — and a better tolerance to 
“neglect” than the lead-acid type. As a 
result, it is finding increasing use in 
portable equipment, such as electronic 
photo-flash units, hand held transceiv¬ 
ers, portable transistor radios, etc. 

Anothr application is in self-contain¬ 
ed electric appliances. Electric shavers 
and electric drills are two examples of 
this, in which these cells make possible 
a compact, convenient device which can 
be used anywhere, independently of 
power lines, or where the use of high- 
voltage equipment may be dangerous. 

75 


Radio, Television & Hobbies, September, 1963 













^>o 


c> 


Old fashioned record cleaners are out .. 


use NSW, proven, scientific methods! 
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This is the new PARASTATIK. PREENER which 
reduces surface noise . . . increases record life! 
Specially designed plush pile reaches deep down 
into each groove, gently easing out the dust and 
grit. Where stylus pressure is under two grammes, 
the PARASTAT1K PREENER is indispensable. 
It’s easy to use . . . just hold against the record 
as it rotates. 
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The ORIGINAL DUST BUG fits all standard 
turntables . . . simply attaches with a suction 
cup. Specially fabricated plush pile and bristle head 
clean the grooves ahead of the stylus. DUST BUG 
does not interfere with tone arm operation; it’s 
simple to fit and operate. Thousands are in use by 
hi-fi enthusiasts all over the world. 


The MANUAL PARASTAT has a dual function. 
You’ll be surprised at the improvement in the 
reproduction from your OLD recordings after 
cleaning with the nylon bristle section of the 
PARASTAT; your NEW records are maintained 
in mint condition with the PREENER section of 
this remarkable record cleaner. Enjoy the greater 
fidelity of CLEAN recordings.! 


INTERSTATE DISTRIBUTORSi 

NEW SOUTH WALES: Audio Engineers Pty, Ltd., 422 Kent Strett, Sydney. Tel.: 2**4731. 

SOUTH AUSTRALIA: Eilco Salyes, 233 Rundle Street, Adelaide.Tel.: 8*125*. 

QUEENSLAND: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane .... Tel.; 58-1014. 

WESTERN AUSTRALIA: Athol M. Hill, 842 Hay Street, Perth.Tel.: 21-7841. 

TASMANIA: K. W. McCulloch Pty. Ltd., 10* York Street, Launceston.Tel.; 2-5322. 

Australian Notional Distributors: S/ntOfl GfOy Pty. Ltd . 28 Elizabeth "Streep MILBOtlRNE^Victorio. 
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DETAILS OF 
THE RACAL 


RECEIVER 


The recent series of articles highlighting our 
efforts on the “Deltahet” receiver front end 
triggered off a considerable amount of interest 
in this system of reception. As a result, Racal 
Electronics Limited, Western Road, Bracknell, 
England, who market high-grade communica¬ 
tions receivers under the name of “Racal,* took 
the opportunity to supply us with information 
on their receivers, which we pass on to our 
readers by way of interest. 


T O give some idea of the appearance 
of the RA.17, a photograph is re¬ 
produced on this page. To show the 
system as a whole and to facilitate an 
understanding of the operation, a block 
diagram is also given. 

The method of frequency changing 
and electronic bandswitching, which we 
have already described in detail, will be 
new to many, although the Racal re¬ 
ceiver has been manufactured for some 
years now. For those who have not seen 
previous details, we can do no better 
than paraphrase a brief description 
directly from the Racal brochure. 

The RF stage, with 75 ohm unbal¬ 
anced input and covering the range, 
0.5-30 Me, is preceded by an attenuator 
and provides for wideband or double 
tuned preselection. The amplified signal 
is mixed in Ml with a variable fre¬ 
quency oscillator (VFOl) to produce a 
wideband IF centred on 40 Me. 

The output of VFOl is lNo mixed in 
M4 with harmonics (up to ;>2nd) gene¬ 
rated from a 1 Me crystal oscillator. 
The output circuit of M4 limits the use¬ 
ful settings of VFOl to intervals of 1 
Me; that is when VFOl minus a har¬ 
monic of 1 Me gives a product of 37.5 
Me from M4. The output from the 37.5 
Me filter and amplifier circuits is mix¬ 
ed with the first IF in M2 to produce a 
wideband second IF from 2 to 3 Me. 

This arrangement ensures that if VFOl 
drifts and creates a change in the signal 
passing through the first IF, an equal 
change is caused in the 37.5 Me output 
and the drift is cancelled in M2. The 
stability of this frequency changing sys¬ 
tem is therefore that of the 1 Me crys¬ 
tal. VFOl is set by the “megacycles” 
dial of the receiver and acts as an elec¬ 
tronic bandswitch. 

The signal is then tuned by a conven¬ 
tional super-heterodyne receiver over the 
range 2 to 3 Me by VF02. This inter¬ 
polation receiver employs a film scale 
5ft long, calibrated at each kilocycle. 

The complete absence of mechanical 
bandswitching in both VFO circuits, to¬ 
gether with well-designed temperature 
compensating circuits ensures very high 
re-setting accuracy and stability. 

The final IF chain operates at 100 Kc. 
A built-in calibrator is provided for set¬ 
ting the scale to each 100 Kc point. An 
additional facility includes a buffer 
amplifier giving an output at 100 Kc. 

So much for the general description. 
The following abridged specifications 
give an indication of the performance to 
be expected from this type of receiver; 


STABILITY: After warm-up time of 
11 hours, overall drift less than 50 c/s 
per hour assuming constant supply volt¬ 
age and ambient temperature. After 
4 hours, stable within 50 c/s continu¬ 
ously. 

SENSITIVITY: A1 reception, band¬ 
width 3 Kc, 1 uV for 18db signal/noise 
ratio. A2 reception, 30 p.c. modulated, 
bandwidth 3 Kc, 3uV for 18db signal/- 
noise ratio. 

SELECTIVITY; Six bandwidths may 
be selected. The —6db and — 66db 
details are respectively: 1, 13 and 28 Kc; 
2, 6.5 and 20 Kc; 3, 3 and 15 Kc; 4, 
1.2 and 8 Kc; 5, 0.3 and less than 2 Kc; 
6, 0.1 and less than 1.5 Kc. 

.IMAGE and SPURIOUS RESPONSE: 
External image signals at least 60db 
down. Internal spurious responses below 
noise in all cases. 

NOISE FACTOR: Less than 7 db 
throughout entire range. 

AUTOMATIC VOLUME CONTROL: 
AVC is applied to the RF and the first 
100 Kc IF stages only. An increase in 
signal level of 20db above 1 uV im¬ 
proves the signal/noise ratio by 18db. 
An increase in signal level of lOOdb 
above 1 uV increases the AF output by 
less than 7db. 

AVC TIME CONSTANTS: Short; 
Charge—25 milliseconds. Discharge— 
200 milliseconds. Long; Charge—200 
milliseconds. Discharge—1 second. 

AF OUTPUT: 2iin loudspeaker (50 
mW) on front panel (switched). Two 
headphone sockets in parallel on front 
panel. Three independent outputs of 3 
mW at 600 ohms at rear of chassis. One 
output of 10 mW at 600 ohms. Pre-set 
level is independent of AF GAIN con¬ 
trol setting. One output of 50 mW at 
3 ohms. 

NOISE LIMITER: A series noise 


limiter circuit can be switched into 
operation to provide limiting at modu¬ 
lation levels exceeding 30 per cent. 

DIMENSIONS: In cabinet. Width 
20iin. Depth 21-7/8in. Height 12in. 

WEIGHT: In cabinet, 971b. 

CONSTRUCTION: Cast chassis with 
l/8in aluminium front panel, finished to 
highest durability and climatic specifica¬ 
tions. 

The above specification is for the Brit¬ 
ish version. There is also a North 
American version which differs in small 
details. 

Converters and adapters are available 
for use with the RA.17 receiver. The 
RA.37 and RA.137 converters extend the 
frequency range down to 12.5 Kc and 10 
Kc respectively. The converter output is 
fed to the input of the 2-3 Me interpola¬ 
tion receiver, enabling the same accu¬ 
rately calibrated film scale to be 
employed. 

SSB adapter, RA.63 operates from a 
100 Kc IF output of the RA.17 receiver 
to enable SSB signals to be received. 

In addition to the type RA.17, which 
is the top grade professional model, there 
is the type RA.71, which maintains the 
high standards of the RA.17 and is offer¬ 
ed for general communications use and 
particularly for the amateur operator. 

This receiver uses the same tuning 
system as the RA.17. but differs from it 
in certain details. Instead of six IF 
bandwidths, only Juee are available. On 
the other hand, a notch filter for rejec¬ 
tion of interfering signals ;s provided as 
well as a product detector for CW and 
SSB reception. A frequency calibrator 
can be supplied as an optional extra. 
There are other differences but unfor¬ 
tunately space does not permit of a full 
description of these. 
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ELECTRONIC DEVELOPMENTS 

JHrW:•* 


KITSETS 


...BUILD IT YOURSELF... 
FOR HALF PRICE 


RECEIVERS 

1. DXERS I (B. or AC) 

2. DXERS 2 (B. or AC) 

3. DXERS 3 (B. or AC) 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 

6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 

10. Transistor I 

11. Transistor 2 

12. Transistor 3 

13. Transistor 4 

14. Transistor 6 

15. Transistor (R.F.) 7 

16. Transistor 8 

17. Transistor (3 Band) 8 

COMMUNICATION 

TYPES 

18. Interceptor 5 

19. Globespan 8 

HIGH FIDELITY 
AMPLIFIERS 


20. Hi-Fi 

21. Mullard 

22. Mullard 

23. Mullard 


3 

3-3 

5-10 

5-20 


STEREO UNITS 

24. Mullard 2-2 

25. 1962 Mullard 3-3 

26. 1962 Mullard 10-10 

27. Unit I (R.TV&H.) 


28. Unit 2 (R. TV & H.| 

29.. Unit 3 (R.TV&H. 

30. Unit 4 (R. TV & H.j 

31. Paymaster 101 

32. Playmaster 103 

33. Playmaster Twin 10 

34. Playmaster Twin 17 

35. Miniwatt Twin 10 

GUITAR AMPLIFIERS 

36. Golden Series 12 W. 

37. Golden Series 20 W. 

38. Std. Series 12 Watt 

39. Std. Series 25 Watt 

40. Std. Series 35 Watt 

P.A. AMPLIFIERS 

41. Standard 12 Watt 

42. Standard 25 Watt 

43. Standard 35 Watt 

44. Standard 100 Watt 

45. Transistor 10 Watt 

46. Transistor 30 Watt 

CONTROL UNITS 

47. Playmaster No. 8 

48. Playmaster No. 9 

49. Playmaster No. 10 

50. Transistor Low Noise 

(Monaural) 

51. Transistor Low Noise 

(Stereo) 

52. 4 Channel Audio 

Mixer. 


TUNERS 

53. Playmaster No. 3 

54. Playmaster Program 

Source. 

55. Transistor High Gain 

56. T'istor Medium Gain 

57. Mullard Wide Band 

58. Philips Wide Band 

TRANSISTOR 

AMPLIFIERS 


59. I Watt 

60. 2 Watt 

61. 4 Watt 

62. 10 Watt 


Stereo 

Stereo 

Stereo 

Stereo 


TAPE AMPLIFIERS 

63. No. 3 R. TV & H. 

June, L960. 

64. No. 4R. TV & H. 

July, I960. 

65. Stereo Tape Amp. 

INSTRUMENTS 

66. 3" C.R.O. R.TV&H. 

67. 5" C.R.O. R.TV&H. 

68. 6V Tachometer 

69. 12V Tachometer 

70. Electronic Stetho. 

71. Sweep Generator 

72. Pattern Generator 

73. G.D.O. Adaptor 

74. R/C Bridge 


75. Valve & Transistor 
Tester. 

76. Transistorised Signal 
Tracer. 

77. Transistorised Wave 
Meter. 

78. Standard Audio 
Osc. 

79. 1962 Wide Range 
Audio Osc. 

80. V. T. V. M. 

81. Signal Generator 
R.F. 

82. Distortion-Noi$e-&- 
Millivoltmeter. 

MISCELLANEOUS 

KITS 

83. 50 MC/S Converter 

84. 144 MC/S Converter 

85. S/W. I, Converter 

86. S/W. 2. Converter 

87. Light Beam Relay 

88. Fremodyne 4 

89. Stereo Phone Amp. 

90. Stereo Phone 
Adaptor 

91. Porta Player 

92. Porta Gram 

93. Transporta Grame 7 

94. Flasher Unit 

95. Regulated 9V 
Supply 

96. Universal Battery 
Charger 

97. Intercom Unit 


EXCELLENT FREQUEN¬ 
CY RESPONSE. LOW 
DISTORTION FIGURE 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL 

MMIWATT 



NOTE THE A&R OUT- 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDB I0CPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


10 STEREO-COMPLETE KIT—£36/12/6 


ELECTRONIC DEVELOPMENTS 


Phone 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE ... VICTORIA 


Phone 63 3596 
63-5973 
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ELECTRONIC DEVELOPMENTS 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R. TV & H., MARCH, 1962 

ONLY £12/8/6 


rri 


'LEARN WHILE YOU BUILD" KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 


LATEST TRADE RELEASES 

NEW TRANSISTOR & INSTRUMENT.TYPE 
TELESCOPIC AERIALS—6 SECTION 
EXTENDS FROM 5in TO 29in 

FULL PRICE ONLY 18/9 


t 


NEW MINI-BOXES— 

6in x 3?in x 2^in 
8in x 3£in x 2£in 


$£ (‘Plus Tax) 


"GOLDEN SERIES" 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 

MULLARD 3-3 
STEREO 
AMPLIFIER 

MULLARD 10-10 
STEREO 
AMPLIFIER 

50 & 144 MC 
CONVERTER 

KITS 



PLAYMASTER 
105—ALL 
TRANSISTOR 
STEREO KIT 


- FOR - 
TELEVISION SERVICE 


RTV & H. AUGUST, 1963 


HI-FI 3 
MONAURAL 
AMPLIFIER 


TRANSISTOR PATTERN GENERATOR KIT 
FULL KIT OF PARTS, INC. CASE 

£6117/6 


WE STOCK METALWORK AND PANELS FOR RADIO, IV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


ALUM. Cr STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 

TV COMPONENTS 

VALVES 

CONDENSERS 

TRANSISTORS 

RESISTORS 

PICTURE TUBES 

RECORD PLAYERS 
RECORD CHANGERS 

TRANSFORMERS 

TRANSCRIPTION 

CHOKES 

UNITS 

TV AERIALS 

METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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As I indicated last month, quite a few items and letters had to be held 
over, since there is a practical limit to how much "Argument" material 
one can cram into a given issue. However, this month, without regard 
for continuity, I've made an attempt to include the ideas and comments 
of as many readers as possible. They should provide the incentive for 
any number of arguments in reply. 

By Neville Williams 


F OR example, some months ago, we 
raised the subject in these columns 
of “Hi Fi TV,” speculating as to whether 
there was any current interest in win¬ 
ning from a domestic television receiver 
as much information as was available 
from the original signal; this, plus refine¬ 
ment of other important characteristics 
to do with the receiver itself. 

Involved in this would be a close study 
of the aerial system to minimise ghost¬ 
ing effects, pursuit of full video pass- 
band and response, elimination of video 
“overshoot,” achievement of the best pos¬ 
sible linearity, critical setting of contrast 
and brightness, and so on. 

In short, our remarks were aimed at 
unearthing—if it existed—a latent cult 
of visual hi-fi addicts, equivalent to the 
very large audi hi-fi cult, which is cur¬ 
rently so prominent. 

It is a matter of history that readers 
exhibited very little interest in the sub¬ 
ject. 

Seeking an explanation of this, we sug¬ 
gested that viewers probably did not re¬ 
gard the television picture as an end in 
itself or a? a source of optical entertain¬ 
ment. Possibly the limited standards had 
something to do with this, along with the 
poor optical quality of a large propor¬ 
tion of current program material. It 
seemed that, once having obtained a 
picture, free from disconcerting aberra¬ 
tions, the incentive to go further was 
very small. 

In the light of this, we were most in¬ 
terested to see a mention in the May 
issue of “Popular Science,” of a build- 
it-yourself television receiver from 
Heathkit, with the emphasis on visual 
high fidelity. 

ao 


We have no way of knowing just how 
high their standards are, but the writer’s 
account of their efforts, in local idiom, 
runs as follows: 

“With this Kit, the Heath Company 
has made an all-out effort to provide a 
TV receiver that will play in the same 
quality league as hi-fi sound systems. 

“They have succeeded! There are no 
tricks, no new inventions or scientific 
breakthroughs. But the picture is marked¬ 
ly superior to the picture that most 
people watch on ready-made sets. 

“How did they do it? By conscien¬ 
tious application of know-how familiar 
to any good TV engineer — no penny 
pinching, no compromise with perform¬ 
ance to get a slimmer box.” 

This last par is a reference to the use 
of a 90-degree picture tube, as contrasted 
with the current 114-degree type, and 
described as a “high definition tube,” 
whatever that may mean. 

As I said, I haven’t the faintest idea 
how the set would compare with current 
model receivers in Australia or with the 
performance of our own build-it-yourself 
receiver. Nor do I know how construc¬ 
tors get on about the all-important mat¬ 
ter of alignment. But the fact remains 
that the kit is being marketed on the 
basis of Hi-Fi TV. 

So much for that! 

“DIAMOND” STYLI. 

During the month I received a most 
disturbing letter from a reader who ap¬ 
parently does a limited amount of ser¬ 
vicing in the audio field. The letter is 
self-explanatory; 

“Dear Sir, 

‘7/i the course of a year, 1 would in - 

Radio, 



Soq (k 

(kqumit 


ABOUT 

SUNDRY 

MATTERS 

stall no more than ten diamond styli of 
a well-known brand but, within twelve 
months, 1 have discovered two of their 
‘ diamonds * to be in reality sapphires . 

“The first I returned to the supplier 
before fitting and he exchanged it. The 
second, installed in the pickup of a con¬ 
noisseur, who valued his records highly, 
was proved to be a badly worn sapphire 
after playing 154 hours. 

“It is easy to imagine the damage 
done to some of the records, which his 
index showed to have been played with 
this stylus up to 18 times . 

“The firm responsible gave me a 
genuine diamond with no argument but 
the manager would take no blame for 
the error. He asserted that the 
“switches” would occur only after the 
styli left his firm and he would accept 
no suggestions to improve the sealing 
of his packages to make them tamper¬ 
proof. 

“It would be a wise move for all con- i 
sumers to have their diamond styli 
checked to ensure that they are not, in 
reality, using an inferior tip. The dif¬ 
ference under a microscope is quite ap¬ 
parent. 

“Yours faithfully, 

“B.S. (Rose Bay, N.S.W.).” 

As I said, a letter like this doesn’t 
make pleasant reading but if, as sug¬ 
gested, laxity exists on the part of a 
supplier or agent, then the sooner it is 
eliminated, the better. 

FREQUENCY MODULATION. 

From Camberwell. Victoria, comes a 
letter supporting the stand of Dr R. L. 
Douglas on the matter of frequency 
modulation broadcasting. 

First, he puts in a plug for the A.B.C. 
programs. 

“Nowadays, the sort of material the 
A.B.C . alone is able to give us, the pro¬ 
grams of information, entertainment and 
good taste should be heard by larger 
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audiences. FM alone provides desirable 
quality, while still covering much the 
same area as AM. 

“One day, before FM stopped, / 
vividly recall tuning to a favourite 
A.B.C. session, to find it totally obliter¬ 
ated by a severe thunderstorm. Imagine 
my delight—and the justification of my 
£60 to find that FM was bringing the 
program in with natural, indeed really 
startling quality ” 

R.W.C. goes on to say that, although 
Victorian stations, along with others, 
are now operating on increased power, 
this is not an adequate answer to the 
ever-rising tide of electrical interference 
with which the signals must compete. 

He concludes: “It seems that we must 
all approach our Federal members once 
more. . . After all, we are not seek¬ 
ing more than we ought, only progress.” 

LOUDSPEAKERS. 

A reader, L.J., of Glen Iris, Victoria, 
first voices his appreciation of “Let’s 
Buy An Argument” and “Audio Topics,” 
then goes on to deplore what he con¬ 
siders to be discrimination against Aus¬ 
tralian-made speakers. After having 
spent some time shopping round for a 
second loudspeaker/enclosure combina¬ 
tion, he says: 

l have been moved to write this 
letter by the curious statements made to 
me by different salesmen. 

“To listen to them, the only speakers 
worth buying are imported types and 
no Australian manufacturer produces 
any speaker worth considering from 
the point of view of quality sound. 

“While the salesmen may be moti¬ 
vated by the possibility of greater profit 
on the imported unit, and particularly 
I think where the company concerned 
is the agent for the make, / also think 
that a lot of customers would be per¬ 
suaded to the belief that Australian pro¬ 
ducts cannot be compared with imported 
ones. 

“This belief has been quashed in other 
fields of manufacture, so why not with 
speakers?” 

L.J. goes on to say that, for some 
years, he has been using a Rola 8MX 
speaker in the Rola recommended 1.9 
cu. ft vented enclosure, along with a 
push-pull 6V6 feedback amplifier and a 
Ronette pickup. He says that “while 
not pretending to be true high fidelity. I 
do think the system produces very good 
quality sound.” 

While shopping round, he heard the 
same speakers demonstrated in various 
odd enclosures, not intended for it and 
the results were not good. But what 
can one expect, he asks, if any speaker 
at all is not properly baffled? 

In commenting on this letter, there is 
not the slightest doubt that excellent 
sound can be obtained from Australian- 
made speakers. Of course, to some, “ex¬ 
cellent sound” might be judged as avail¬ 
able from relatively inexpensive types of 
speaker; to others, only from much more 
expensive units or from some of the 
more exotic combinations of local 
speakers, which I have heard. 

But this is equally true of imported 
speakers and simply reflects the highly 
subjective nature of individual reaction 
to sound quality. 

Speaking generally, I have seen or 
heard little to deflect me from statements 
made on other occasions that the price 
of a speaker is a fairly good index to 
its ultimate performance. In a competi¬ 
tive market, it is almost inevitable that 
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DO - IT - YOURSELF AN YTHING 


From a reader comes a clipping taken from a recent issue of the 
English trade newspaper "Hectronics Weekly.” He expresses the 
fervent hope that ‘'Radio, Television and Hobbies" will always be 
held to a standard which will preclude it from this kind of criticism. 

RITING to “Electronics Week- “Or you can acquire a ‘supersen¬ 
sitive directional microphone’ which 
is said to pick up faint sounds at 300 
feet or through walls (thanks to two 
lusty children our neighbours do not 
seem to need any special equipment to 
do this). 

“Just in case all this activity results 
in the police getting on your trail, 
you can buy a crystal-controlled tran¬ 
sistorised converter for your car radio 
to monitor police transmissions. 

“Then again, odd use for tape re¬ 
corders abound. One modest sales¬ 
man says that ‘learning while asleep’ 
is only ‘92 per cent effective.’ But 
another casts away those 8 per cent 
doubts and claims to teach Morse 
code up to 18 words per minute by 
‘sleep teaching—guaranteed.’ 

“You can also buy a tape which 
will teach ‘self-hypnosis* which is 
quite a change among the rash of 
adverts teaching you how to hypno¬ 
tise other people. 

“In the field of television tape re¬ 
cording, Ampex had better watch out. 
One advertiser is willing to show us 
how to make a simple TV tape re¬ 
corder for $4.75 — another wants 
$22.50 for a complete course on 
building one. 

“Should—-possibly as a result of all 
that spying—you want to change your 
job, those ever-ready advertisers will 
prepare for a modest fee an expertly 
written resume of your career—‘the 
dynamic dignified approach to the 
best jobs’.” 


ly,” one of their Special Cor¬ 
espondents has this to say: 

“The fringe — some would say 
lunatic fringe’—of an industry can 
>ften be tracked down among the 
mail-print of its hobby magazines. 

“To judge by the advertisements 
ound in a single copy of one popular 
nagazine, the American electronics 
ndustry, certainly includes some off- 
>eat activities. 

‘Take, for instance, eavesdropping, 
in Britain the merest hint of official 
telephone tapping can still make the 
front pages of our newspapers. In 
the States—if the adverts can be be¬ 
lieved—half the population is busy 
spying on the other half. 

“‘Eavesdrop with a pack of cigar¬ 
ettes—miniature transistorised FM 
radio transmitter,’ says one adver¬ 
tiser. Another is technically bang up 
to date with a tiny tunnel diode trans¬ 
mitter ‘ideal for suveillance.’ 

“For $22.50 a complete correspon¬ 
dence course on electronic spying can 
be had, including wire tapping, bug¬ 
ging, telescopic sound pick-up. re¬ 
cording techniques and microphoto¬ 
graphy. 

“MI5 had better look to its laurels 
with all this amateur expertise 
around. 

“For $2.98 you can purchase a “lis- 
ten-in coil’ which, it is claimed picks 
up any telephone conversation in the 
vicinity without connection to the ac¬ 
tual telephone network. 


this should be so. If it were otherwise, 
the unit combining extraordinary quality 
with extraordinary economy would rapid¬ 
ly put its competitors off the market. 

In short, within the price range com¬ 
mon to both, one can expect to buy 
speakers of a certain order of merit, 
EITHER Australian-made or imported. 
People will choose differently, because 
the choice of a loudspeaker is a highly 
subjective one. Again, the sheer variety 
of imported speakers may cause more 
people to purchase them; this on the 
same statistical basis as the famous old 
music-hall joke about black horses 
eating more than white horses! 

But I can assure our correspondent, 
such “statistics” notwithstanding, that 
lots of our readers are gaining great 
pleasure from locally produced speakers. 

In conclusion, L.J. says that he would 
like to see us run a whole series of 
appraisals of loudspeakers, giving full 
details of type, enclosure, performance, 
price and so on. 

Little does he know what he asks! 

As I think I’ve explained before, in 
other context, the job of appraising a 
wide variety of speakers in a wide variety 
of possible enclosures would multiply 
into a very long and costly job, quite 
impossible for us to handle under pre¬ 
sent conditions. The most we can do 
at present is to review specific units as 
and when they are submitted to us by 
the suppliers. 


TONE CONTROLS* 

Another reader with a prime interest 
in audio is L.M., of Auckland. N.Z. 

Commenting on our article on tone 
controls in the May issue, he says that 
he has been using Playmaster gear with 
Wharfedale multiple speakers but is not 
too happy about the sound of the treble. 
He finds that more acceptable results 
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are obtained if the pickup is fed directly 
into the main amplifier. 

He says: 

“I use a cartridge made by Ronette 
and giving about 0.3 volt so there is no 
question of overloading in the preampli¬ 
fier valve. It makes me wonder about 
the tone control although, theoretically, 

/ can’t see why this should be so.” 

Well, I know that this corroborates 
the story of the reader who first raised 
this question, but it doesn’t alter my own 
evaluation of the position: Provided the 
tone control stage is not running into 
actual or near overload, the amount of 
distortion it will introduce should be so 
far below the total distortion of the sys¬ 
tem that it will not make audible differ¬ 
ence to the signal. 

If, in fact, the signal is deteriorated 
to the extent that these readers have 
claimed, a very high distortion content 
is indicated, due either to direct overload 
or to improper operating conditions 
brought about, typically, by a leaky 
capacitor or a failing resistor. 

In this case, our correspondent quotes 
the output from his crystal cartridge as 
0.3 volts, with the added observation 
. . . “so there is no question of over¬ 
loading in the preamplifier stage.” 

If the output from the cartridge were 
limited to 0.3 volts, I could only agree, 
but it won’t be. 

Some years ago, we did a series of 
tests on pickups, using an oscilloscope to 
show the difference between the nominal 
output from a pickup cartridge and the 
actual output which it delivered on loud 
peaks of signal. As I remember, we 
came up with a figure of about 10 times. 

In other words, assuming that our cor¬ 
respondent’s cartridge produced 0.3 volts 
RMS from a test track, he could ex¬ 
pect signal peaks to reach more like 3 
volts; and this is still an RMS figure! 

Among other things, it explained to 
us, at the time, why the then standard 
crystal pickups, credited with not more 
than about a volt of signal output, could 
just about drive a 6V6-G power valve to 
full output on signal peaks! 

So I wouldn’t, by any means, rule out 
the possibility of our correspondent’s 
Ronette cartridge pushing his preampli¬ 
fier grid to uncomfortable limits. In 
fact, this is the very reason why, on 
occasions, we have warned readers to 
use high-gain triodes in their control 
units only where tests have proved lower 
gain types to be inadequate with their 
particular cartridge. 

If, in fact, the overall gain with a low- 
gain triode is more than adequate, there 
could be some advantage in lowering its 
gain further, and improving its tolerance 
to high level signals, by removing the 
cathode bypass capacitor. Further than 
that it should not be necessary to go. 

Incidentally, the simplest way to judge 
linearity in a case like this is to take a 
parallel link from the pickup across to 
an oscilloscope, using the direct pickup 
output to deflect the spot in one direc¬ 
tion. To the other plates is fed the out¬ 
put from the stage being examined. 

In the absence of signal there will be 
only a single spot on the screen. With 
signal, the spot will be deflected simul¬ 
taneously in two directions, producing an 
oblique line. By proper adjustment, the 
line can be brought to something like 45 
degrees and limited to stay within the 
confines of the screen. 

The line will vary in length with the 
signal but, as long as amplification is 
linear, the line will remain straight. If 

Radio, 


non-linearity occurs, the line will bend, 
usually at the ends. By watching the 
line and listening simultaneously to the 
signal, it is quite easy to observe the 
relationship between the recorded signal 
and the onset of distortion, if any. 

COUNTRY TRAINING 

Changing the subject yet again, I have 
on hand a letter written by John King, 
VK2ZLO, Honorary Secretary of the 
Far Northern Radio Club. 

Originally written to Harold Burtoft, 
of the W.I.A. N.S.W. Division, it filtered 
through to our Amateur correspondent, 
Pierce Healy, and then on the Editorial 
table. It has to do with a subject, which 
is probably close to the heart of some of 
our readers — recognised training for 
those who want to follow a career in 
electronics, but who live in country 
areas. 

Allowing for a few abbreviations, 
John King has this to say: 

“The Far Northern Radio Club has, 
for some time now, been gathering in¬ 
formation and searching for some prac¬ 
tical way to assist a few young men who 
hopefully hire their services to rural city 
and town Radio Houses, with the idea of 
obtaining some technical status. By rural 
we refer to many places (other than 
Newcastle, the Blue Mountains, Wol¬ 
longong etc.), in which are scattered 
many individuals who, given the oppor¬ 
tunity, could doubtless become useful 
technicians in the electronics field. 

“When approach was made to the 
Tech . College, the Club was advised that, 
unless a group could be nominated of 
say a dozen or more, and the figure 
averaged continuously year by year, it 
would be hard to justify any action. 

“The answer is to some extent met in 
the various correspondence courses avail¬ 
able, providing they are supplemented 
by practical instruction, particularly in 
the elementary stages of the course . This 
is not to be confused, of course, with 
the A.OC.P. exam. 

“In the capital cities the big manufac¬ 
turer has used progressive assembly lines, 
etc., which tie in nicely with Tech, in¬ 
struction, but there is no counterpart to 
this in rural areas; after a few ineffective 
attempts many of these chaps have been 
faced with either packing up and going 
to Sydney, or getting out of the trade. 
If they do go to Sydney they rarely come 
back! 

“Some of the things we have been 
considering are the extension of the 
W.I.A. Youth Radio and School clubs, 
by W.I.A. approach to headmasters 
where no club exists, to be backed up by 
amateur or professional instruction on a 
State or Commonwealth subsidy basis . 
This would encourage gravitation to 
amateur clubs, but could also be the 
means of providing sufficient practical 
instruction to allow those who enter the 
trade in rural areas to become qualified 
tradesmen. 

“The purpose of the F.N.R. Club in 
bringing this matter to your notice is to 
find out whether you or any of your 
associates can offer any comments along 
these lines, whether the problem is being 
tackled elsewhere and so on. 

“We hope our query will not be lost in 
a maze of discussion around school boys 
and A.O.C P. Certificates , for whom the 
door is wide open. They are no doubt a 
part of the problem, but to our minds 
not the main problem” 

Yours faithfully, 

S. (John) King, VK2ZLO. 
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Well, it’s over to you. How many 
readers have come up against this prob¬ 
lem? How many have found a way to 
solve it? Your experience could well 
help somebody else. 

Last but not least, I was intrigued to 
see, in an overseas journal, a news item 
to the effect that a British company 
was preparing to market a low cost 
magnetic tape recorder for TV signals. 
It is claimed that the proposed recorder 
could sell for as low as 59 guineas and 
that it could be incorporated into new 
television receivers for about an extra 
25 per cent on to the selling price. 

TTie recorder is said to measure 17 x 
9x2 inches, to weigh some 15 pounds, 
and to be capable of recording television 
images of any standard to an effective 
resolution of 300 lines and with a signal- 
to-noise ratio of 28 db. 

If nothing else, this report explains 
the origin of so many apparently uncon¬ 
nected requests, we have had lately, for 
information about converting home tape 
recorders for television recording. We 
have said “no . . . no . . . no,” while 
wondering why so many people had 
apparently been seized all at once with 
a seemingly crazy idea. 

It explained, also, the various vague 
references we have come across to some 
new scheme, connected with television, 
which would “revolutionise home enter¬ 
tainment.” 

And certainly, a video recorder as 
cheap «as this could do just that. 

Programs could be recorded for replay 
at a more convenient time, or for filing in 
a library of favourites. Adding a simple 
TV camera would give us “home movies 
on tape,” with all the advantages that this 
implies. And so on. 


UHF REFLECTORS- 

![ Following on some recent ![ 

arguments about the shape 
of microwave reflectors, the 
following paragraph from an 
English publication indicates 
![ what order of importance is 

ij currently attached to abso¬ 

lute accuracy: 

"The skin of the Goon - 
!! hilly aerial was recently care - 

!; fully suiveyed tor bumps and 

a few judicious blows on the 
back of the dish knocked a 
few degrees K off the sensi - 
tiyity figures 

However, despite the apparently 
authoritative nature of the news report, 
I find myself far from convinced that 
it conveys an accurate picture of what 
has been done or what can be done. 

The idea of video recording along 
magnetic tape has been extensively 
researched by the B.B.C., R.C.A. and 
Ampex, to mention just some of the big 
names in the field. Having experimented 
both with direct recording and encoding 
methods, they have given the linear 
system away for systems which achieve 
high effective scanning speed by record¬ 
ing obliquely across tape much wider 
than the standard i-inch. 

Tape scanning speed, in fact, presents 
a quite basic physical barrier and there 
is a direct geometric relationship between 
tape speed, particle size, effective head 
gap and the maximum frequency which 
can be recorded and resolved. 

From the information that an 11-inch 
spool gives a playing time of 15 minutes 


per half-track, it is evident that a high 
tape speed is employed in the projected 
English recorder but. even so, it is not 
nearly high enough to explain the claim 
of a 3 Me bandwidth by present-day 
concepts. 

Much the same answer is reached, 
in this connection, whether you scale 
down from high quality commercial video 
recorders or up from the best efforts 
of CBS in recording high quality sound 
at 1-7/8 ips. 

To achieve the kind of results now 
reported and still use linear recording, 
the promoters of the “domestic” video 
recorder would need to have bettered 
Ampex, R.C.A. and C.B.S. by about 10:1, 
in terms of frequency response, and to 
have achieved a unique order of tape 
control as well. 

On the other hand, if they have got 
around the frequency problem by some 
method of encoding, not only must this 
be a masterpiece in itself, but also a 
masterpiece of economy, to include 
encoding into a total price of 59 guineas. 

I’d like very much to be able to 
accept the report on face value, because 
it would indicate something tremendously 
important technically and no less so from 
the viewpoint of education and home 
entertainment. 

But, frankly. I’m incredulous. 

So also are several other people to 
whom I have spoken. They just cannot 
envisage an area in which a “break¬ 
through” might occur of the necessary 
magnitude. Least of all, can they 
envisage a breakthrough which could put 
a video recorder into your home for 
59 guineas. 

This seems to be a real case for 
“Seeine is believing.” 
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MORE ABOUT TONE CONTROLS 


Continuing from last month the discussion of tone compensation and 
control systems, we examine, in this issue, the type of circuit which 
is commonly employed in the more elaborate class of amplifier. 


By Neville Williams 


L AST month, discussion centred 
mainly around the types of tone 
control circuit commonly found in 
simple amplifier systems. It was seen 
that the designer’s problem is to provide 
a convincing degree of control, without 
involving extra stages, too many extra 
components, or circuitry which might 
create problems with instability. 

In more elaborate high-fidelity ampli¬ 
fier systems, cost and complication gen¬ 
erally rate second to specification and 
performance. As a result, it is quite 
usual to provide one complete stage to 
compensate for, magnetic pickup input 
and another to provide complete tone 
control facilities — bass boost and cut 
and treble boost and cut. 

In a stereo system, similar stages are 
required for each channel, making four 
stages in all, additional to the basic am¬ 
plifier chain. 


ONE BOX OR TWO 


Mechanically, the compensating and 
control stages may be included within 
the basic amplifier (for example, our re¬ 
cent twin 12-watt Transistor amplifier) 
or mounted within a separate Control 
Unit box, as for some of our other 
“Playmaster” designs. 

The majority of such compensating 
and control stages utilise the principle of 
a frequency-sensitive voltage divider. 

Consider figure 4a. Here, the signal 
for V2 is taken, not directly from the 
plate output of VI but from the junction 
of two series resistors. 

It is common practice to make the 
lower resistor much smaller in value 
than the upper one so that, in effect, 
something of the order from one-tenth 
to one-twentieth of the plate signal is 


fed to the following grid. Thus, depend¬ 
ing on the natural gain of VI as an 
amplifier, the actual gain from the grid 
of VI to the grid of V2 may be as low 
as unity or up to only a few times. 

The loss occasioned in the resistive 
divider network can be modified, over 
certain portions of the frequency range, 
by introducing a capacitor either in 
series or in parallel with one or other of 
the resistors. 

If such a capacitor reduces signal level 
in the lower register, bass cut results. 
Similarly, or alternatively, treble cut may 
be introduced. 

Again, by inserting capacitors to re¬ 
duce the loss in the divider at either low 
or high frequencies, bass boost or treble 
boost may be effected. 

For tone control systems, it has be¬ 
come fairly common practice to regard 
lOOOcps as a kind of a reference fre¬ 
quency and to design the control cir¬ 
cuitry so that manipulation of the knobs 
does not affect this particular frequency 
to any great extent. 

For example, treble controls tend to 
have little effect at lOOOcps, slightly 
more at 2000cps, an apparent effect at 
3000cps and increasing in degree from 
there to 10,000cps and beyond. . 

In the same way, bass controls com¬ 
monly have little effect at lOOOcps, a 
small effect at 500cps, increasing as the 
frequency lowers towards 100 cps, 
50cps and beyond. 

Because lOOOcps is regarded as a kind 
of reference frequency, it is common 
to place it on the zero line in frequency 
response graphs and to rate compensa¬ 
tion or control circuits as yielding so 
many decibels up or down, with respect 
to lOOOcps. 


X s we have seen earlier, one of the 
basic requirements in a more elaborate 
high fidelity amplifier system is that of 
boosting the bass response from mag¬ 
netic pickups. This is commonly done 
in the stage immediately following the 
pickup, the stage serving the dual role 
of preamplification and compensation. 

The desired effect can be achieved 
by inserting a capacitor in series with 
the resistor forming the lower leg of the 
signal voltage divider. It is a matter 
only of convenience in which order they 
occur in the circuit but the value of C 
must be chosen so that it adds little 
reactance to the lower leg at lOOOcps, a 
discernible amount at 500cps and pro¬ 
gressively more at lower frequencies. 


MAXIMUM GAIN 


At very low signal frequencies, the 
reactance of C may be so high that the 
lower end of the divider network is 
virtually an open circuit, the signal 
from the plate of VI reaching the grid 
of V2 with very little loss. 

This diminution of the loss in the 
divider with reducing frequency consti¬ 
tutes an effective bass boost and it is 
only a matter of correctly proportioning 
the constants to make the curve lie along 
the optimum RIAA compensation curve 
required by modern recordings. 

This curve requires, among other 
things, that the bass boost not increase 
continually towards “zero frequency" 
since unnecessary boost in the region 
below about 30cps may only tend to em¬ 
phasise incipient motor rumble and feed¬ 
back problems without contributing 
significantly to music quality. If desired, 
such limitation can be achieved by so 
proportioning the values of Rl, R2, and 
C that all the available loss has been 
recovered at about 30cps; below this, 
the response curve simply flattens off. 

Alternatively, the rise in impedance, 
with reducing frequency, of the lower 
end of the signal voltage divider can be 
limited by connecting a supplementary 
resistor (R3) either across C alone or 
across the combination of C and R2. 

The RIAA pickup compensation curve 
also calls for a reduction in treble res- 



The three diagrams above illustrate the development of a basic divider type compensation stage for magnetic pickups . 
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ponse beginning just 
above the lKc and in¬ 
creasing gradually to 
about 13db attenuation 
at lOKc. 

Treble cut can be 
effected simply by con¬ 
necting a capacitor from 
a suitable point on the 
signal path to chassis. It 
could connect from the 
plate of VI to chassis, 
or from the lower end 
of the R1 to chassis, the 
capacitance value in 
either case being chosen 
so that it has an appro¬ 
priate reactance at lOKc 
to cause 14db loss in 
stage gain. 

In order, more clear¬ 
ly, to separate the func¬ 
tions of bass boost and 
treble cut, designers 
sometimes prefer to add 
additional resistor (R4 
in figure 4C) to isolate 
the grid somewhat from 
the bass boost circuit. In 
such a case the treble 
cut capacitor would connect 



VOLUME 


Switch-type tone controls ore not greatly favoured 
at present but they are fairly easy to understand 
in operation . 


directly 

between grid and chassis, as shown. 

In fact, figure 4C is a fairly typical 
configuration for a preamplifier stage 
used for compensating a magnetic pick¬ 
up output from the RIAA characteristic 
to nominally level overall response. 

Perhaps, at this point, it might be 
logical to interpose a few remarks about 
overall stage gain, from the grid of VI 
to the grid of V2. The matter is impor¬ 
tant because modern magnetic pickups 
have a signal output of only a few milli¬ 
volts. In the interests of economy it is 
of considerable assistance if the prelimin¬ 
ary stage can be arranged to contribute 
a worthwhile order of gain as well as 
effecting the necessary compensation. 


from plate to grid of the valve, in an 
effort to secure the lowest practicable dis¬ 
tortion. 

One other matter he has to keep very 
firmly in mind is the peak output signal 
which the valve is going to be asked to 
deliver. Because of the loss in the volt¬ 
age divider, the valve must deliver some¬ 
thing like 15 times as much signal voltage 
at its plate as is actually passed on to 
the next stage. Thus, even though the 
signal passed to the next stage may not 
peak higher than, say, 0.3 volt, some¬ 
thing approaching 5 volts will be the true 
level at the plate of VI. 

While this would be well within the 


capacity of the valve to deliver, the com¬ 
bination of too much input signal with 
The top resistor in the divider is com- too much stage gain can produce a near- 
monly given a value of between 0.1 overload situation for VI, with a conse- 
and 0.33meg. For the lower resistor quent rise in distortion level. 


values of between 6,800 and 15,000 ohms 
are typical. The signal loss in the divider 
is therefore normally quite substantial 
and a ratio of about 15:1 is to be ex¬ 
pected. 

Obviously enough, no gain at all would 


NEGATIVE FEEDBACK 

In practice, output level is not nor¬ 
mally a problem with the first stage in a 
tone control unit, since the majority of 
modern magnetic pickups suffer from too 


be realised across the stage, as a whole, litt!e rather than too much output signal. 

▼ X., y ere to k e ® medium-mu triode. But if, perchance, there is gain to spare, 

Its likely voltage amplification of about it can readily be offset, with advantage 
15 would merely balance the loss in in other directions, by the use of a 

the output divider. higher degree of feedback around VI. 

Even with a high-mu triode, one could Readers familiar with our more 


not expect an effective gain of more than 
three times. 


LOW NOISE PENTODE 


elaborate Playmaster Control Units will 
recall that provision is made in the de¬ 
sign for a plate-grid feedback circuit. 
Recommended practice is to keep the 
Considering the signal levels currently feedback percentage as high as practic- 
available from magnetic pickups, it is able (by reducing the resistor value) con- 
now almost universal practice to use a sistent with maintaining enough overall 
pentode in the position of VI, low noise gain in the unit, 
types like the EF86 and Z729 being pre- This method of controlling gain in 
ferred. Assuming a voltage gain from the first stage is most effective and we 
such a valve of something over 100 have actually pushed it to the rather 
times, a stage gain of 6 or 7 times pointless limit of getting the gain so 
becomes feasible. low that the stage would accept the out- 

The designer’s first problem, therefore, put from a crystal pickup without embar- 
is to select a valve which will yield rassment. 

the highest possible stage gain, while So much for pre-set tone compensation 
still being “quiet” in the audio sense stages. Variable tone control stages 
and free from troublesome microphony, commonly use the same basic con- 
Then he has to manipulate the constants figuration as already discussed—a voltage 
in the divider/compensation network to divider to create an initial loss plus cir- 
achieve the required sort of compen- cuitry to increase the loss for bass or 
sation curve, without introducing any treble cut, or to reduce the loss for bass 
greater loss of gain than strictly neces- or treble boost. 

sary. It is necessary to remember that. 

Last but not least, he may try to ar- whereas a tone compensation stage is 
range at least some negative feedback pre-set to boost bass and cut treble, a 


tone control stage has a level response in 
its normal position. 

After having analysed figure 4, it 
should not be too difficult to understand 
the operation of figure 5—a typical uni¬ 
versal tone control stage involving 
switch-type controls. 

The two resistors forming the basic 
voltage divider will be immediately 
obvious. However, at their junction is 
a two-pole switch, plus a nest of capa¬ 
citors. 

Tracing the circuit through, it will be 
seen that, with the switch in the central 
position, as drawn, no capacitors are in 
circuit. As far as this part of the circuit 
is concerned, signal from the plate of the 
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Leak TL10, with Point 

one pre-amp... £45 0 
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type 56 pre-amp.£35 0 

Astronic 10-watt with pre¬ 
amp. £39 10 

Quad II Amplifier* with 

pre-amp.£69 10 

Mullard 20-watt with 3- 

valve pre-amp.£35 0 

Mullard 44 Stereo.£29 10 

Audiomaster Stereo with 

in-built pre-amp.£45 0 

Leak Stereo 20 with 

Point One pre-amp. .. £99 10 
Mullard 10-watt Mono. .. £25 

TAPE RECORDERS 



Philips EL3515, 2-track .. £52 10 0 
Philips EL3541/00, 4-track. 69 gns. 

Philips EL3522, 3-speed. 89 gns. 

Pyrox 3-speed .... .. £39 10 0 
Phonotrix Transistor .. £25 
AIWA TP40 Transistor .. £15 
Grundig TK1 Transistor .. 55 gns. 


PLAYBACK EQUIPMENT 


r 


£6 10 0 


Goodman Axiettc, 8in... 

Collaro Studio Stereo, 

R./changer. .. .. .. £12 10 
Mullard 4-valve Stereo, 

pre-amp. ..£15 0 

Baker 8in Cloth/sur. 

Speaker... .. £8 10 

Leak Mono. Pick-up. .. £10 0 
OrtoTon Stereo Pick-up. £32 10 
Speaker Balance Control. £6 0 
Audio Empire Stereo 

Arm.£20 0 
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Basement, 377 Bourke St* 
Melbourne Vie. MU 1622* 
Opposite Coles end Garrard, 
between Elisabeth end Queen Streets 
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Illustration shows LABCRAFT 605 fitted 
with the famous ALL BALANCE arm and 
mounted on TEAK platform. 


Sole Australian Agents: G.R.D* INSTRUMENTS PTY. LTD. 6 Railway Walk, Camberwell, Vic. 
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• Rumble and wow/flutter 
less than 0.15%—i.e. 
completely inaudible, 

• A unique motor suspen¬ 
sion and soft, flexible 
rim-belt drive complete¬ 
ly isolates all vertical 
and horizontal compon¬ 
ents of noise from the 
sensitive stylus—especi¬ 
ally important for stereo. 

• 4 speeds, with vernier 
pitch control. 

• Shielded motor allows 
use of any magnetic pick¬ 
up. 

• Motor windings "potted" 

for reliability—bearings 
lifetime lubricated. 

• Full size platter with 
attractive strobomat. 

• "Free" power supply 
for transistorised pre¬ 
amplifier, mounting be¬ 
low chassis as optional 
feature. 

• Attractive compact styl¬ 
ing allows neat modern 
cabinets or platforms. 

• Takes all good arms— 
arm rest incorporates 
motor switch. 

These features 
add up to 

professional performance 

at a reasonable price 


those who know specify 


Made in Denmark 
AVAILABLE FROM ALL TRADE HOUSES 
AND HI-FI SPECIALISTS 











preamplifier valve is simply divided in 
the ratio formed by the resistors, and 
the relevant proportion fed to the fol¬ 
lowing grid. 

The bass response is level and this is 
the normal position for the control. 

When the switch arms are rotated in 
the clockwise direction (as drawn) one 
of two capacitors is connected in series 
with the lower resistor of the voltage 
divider. This provides the now-familiar 
configuration for bass boost, so that these 
two switch positions serve this function. 

It is usual to make the capacitor ad¬ 
jacent to the level position the larger 
value of the two and so chosen that it 
boosts the response only at quite low 
frequencies and to a limited extent. The 
other capacitor, being smaller, produces 
a boost curve which commences further 
up in the audio spectrum and which 
rises higher by the time 30cps is reached. 
To the listener, the effect is simply that 
of greater bass boost. 

When the switch is rotated in the anti¬ 
clockwise direction (as drawn) capaci¬ 
tance is eliminated from the lower leg 
of the divider network and inserted, 
instead, above the grid signal take-off 
point. The capacitors thus introduced 
become, in effect, grid coupling capa¬ 
citors and, as we saw in the last issue, 
bass cut can readily be introduced by 
choosing a deliberately low value for this 
component. 

TREBLE CONTROL 

Here the switching allows for two 
values to be selected—one just low 
enough to give a small amount of bass 
cut, the other smaller again and pro¬ 
ducing much greater cut. 

Thus, the two-pole five-position 
switch gives the user a choice of “lever* 
bass or two degrees of bass boost or 
bass cut. 

Control over the treble response in¬ 
volves a separate single-pole five-position 
switch, as shown. 

In the centre position, the switch rests 
on a vacant contact so that it has no 
effect either on the circuit function or 
the frequency response. 

Rotated in an anti-clockwise direction 
(as drawn) either one of two capacitors 
are introduced between the signal circuit 
and chassis, producing two degrees of 
treble cut. 

Rotated in an anti-clockwise direction 
capacitors are connected directly from 
the plate output circuit of the first valve 
to the grid circuit of the next, instead 
of passing through the divider network. 

By suitably selecting the capacitors, in 
terms of reactance, this effect can be 
confined to the higher audio frequencies, 
providing a treble boost effect. Nor¬ 
mally the capacitor adjacent to the 
“level” position is made the smaller of 
the two and selected so that it boosts 
only the highest frequencies. The larger 
capacitor is effective further down into 
the audio range and produces a curve 
which represents greater boost in the 
important 5 to lOKc region. 

Figure 6 shows a basic alternative 
version of the tone control circuit in 
which the switches have been replaced 
by potentiometers. 

The basic divider is still evident, but 
between the two resistors are two capa¬ 
citors, with the grid signal take-off point 
at their junction. The capacitors are 
shunted by a potentiometer, normally 
having a value of about I megohm. 
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potentiometers to give boost and cut 
of bass and treble. 

With the potentiometer slider at the 
top of the resistance element (as drawn), 
the upper capacitor is shorted out, so 
that it can have no effect on the opera¬ 
tion of the circuit. The lower capacitor 
can produce a bass boost effect, limited 
only by the 1-meg. resistance element 
connected across it. 

With the slider at the lower end of 
the element, on the other hand, the bass 
boost capacitor is shorted out, leaving 
the upper one in the role of a coupling 
capacitor and capable of producing bass 
cut. 

By selecting appropriate values for 
the two capacitors, in relation to the re¬ 
levant circuit impedances, it is not diffi¬ 
cult to achieve appropriate orders of 
bass boost and bass cut, much as if the 
capacitors were introduced into circuit 
by a switch, rather than being “un¬ 
shorted” by adjustment to a potentio¬ 
meter. 

The critical aspect of the circuit is what 
happens to the response in between the 
two settings, where neither capacitor is 
shorted and where the two are producing, 
simultaneously, contrary effects of bass 
boost and bass cut, 

In an optimised design, there should be 
an intermediate position where the two 
effects cancel, to produce a substantially 
level response. On either side of this 
position, it should be possible to select 
smaller orders of boost or cut, as desired. 

A further desirable feature is that the 
“Balance” position occurr at about 
the physical centre of travel across the 
potentiometer element so that, from the 
user’s point of view, there is a logical and 
even progression from full bass cut, 
though level to full bass boost. 

TAPERED CONTROL 

Contrary to what one might expect, the 
best physical distribution of control is of¬ 
ten yielded by the use of a potentiometer 
having a normal tapered element. This is 
because the boost section of the circuitry 
operates at lower impedance than the cut 
section and it is most effectively shorted 
or unshorted by the low resistance end 
of a tapered element. 

The treble control function involves 
another potentiometer, generally a 1 
meg. type, and two capacitors. 

When the slider is at the upper end 
of the resistance element (as drawn) the 
plate of the amplifier valve is bypassed 
directly to earth. The predominant 
effect is that of treble cut and it is only 
a matter of selecting an appropriate 
capacitance value to give the desired 
order of cut. 

With the slider at the lower end of the 
element, signal is diverted past the divid¬ 
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er network to the grid input of the 
following stage. As is the switched case, 
discussed earlier, choice of the right 
capacitor can cause the effect to be 
confined to the higher frequencies, pro¬ 
ducing treble boost. 

Here again, the problem faces the de¬ 
signer of selecting circuit values such 
that a balance position is available at 
about the centre of travel of the poten¬ 
tiometer shaft, with suitable gradations 
of bass cut and bass boost on either side 
Because of this, is it not wise to vary 
values in a published design unless 
means are available to check the end 
result over the range of the control. 

The impedance levels involved dictate 
the best law for the potentiometer but 
most “Playmaster” designs have used 
an ordinary tapered element potentio¬ 
meter, wired so that clockwise rotation 
increases treble towards maximum. 

Such then is the operation of the 
divider type tone control. 

A complete control unit for magnetic 
pickups might typically contain a pre¬ 
amplifier and tone compensating stage 
(figure 4c) followed by a tone control 
stage (figure 5 or 6). In a stereo unit 
a pair of stages would be involved in 
each channel. 

(To be continued) 


FOR AU YOUR STEREO 
NEEDS YOU'!! FARE BEST AT 

BORONIA HI-FI 
CEHTRE 

Amplifiers available include 
Mullard’ 4-4 and 10-10, also 
Grampian 4 B. 4 O. 

★ * ★ 

Mullard 4-4 avail, in neat book¬ 
shelf cabinet. Tuners to suit 
above in stock. 

★ ★ * 

Speakers by Wharfedale, Rich¬ 
ard Allan, Rola, Peerless. 

★ ★ ★ 

Turntables: Labcraft; Orpheous; 
Garrard; B & O. See the new 

Labcraft 605 with new big 
platter. 

★ ★ ★ _ 

Pick-up arms by Ortofon; All- 
Balance; B & O. 

★ ★ ★ 

Pick-ups: Ortofon; Shure; Dacca 
Deram; Ronette; B 4 O. 

★ ★ ★ 

Custom built set-ups in crafts¬ 
man built cabinets to finish of 
your choice. All cabs. French 
polished. We will build cabs., 
and enclosures to your design. 
Just supply drawings. Grille 
fabric 5/- per sq ft, 
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205 Dorset Rd, Boronia. 
Tel. Boronia 2-1056. 
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Wharfedale, Richard Allan, Rola, Peer- 



















YOU CAN'T 
BUY BETTER - 
ONLY DEARER 



reviews 


By JULIAN RUSSELL 


SIEGFRIED—Complete Music Drama 


Most probably, you will 
not believe that, as 
many ads. do exagger¬ 
ate. Yet ( it is a fact, 
that both the 

J. H. SYNCHRONOUS 
TURNTABLE 

(Retail £25) 

AND 

J. H. MARK II 
ADC.3 TONE ARM 

(Retail £11) 

perform as well, and better, 
than the most expensive im¬ 
ports from overseas. This has 
not only been confirmed by 
numerous music lovers and 
audio enthusiasts, who use 
these instruments with the 
finest stereo components avail¬ 
able, but also by independent, 
professional laboratory tests. 
We are, therefore, more than 
pleased, to refer to the de¬ 
tailed performance report in 
last month's issue of this 
magazine. 


The ADC.3 is not another con¬ 
ventional cartridge, but in¬ 
corporates a low, low mass 
tracing element, the famous 
gyro-balanced, patented ADC 
armature. Tip mass, therefore, 
is a GENUINE .8 mgm, and 
compliance 15 micro-cm/dyne. 
Performance? Please read the 
full reviews in the April '63 
issues of "Hi-Fi News" and the 
"Gramophone." Retail £13. 


J. H. REPRODUCERS 

10a PINE AVENUE, 
ELWOOD, 
VICTORIA. 

Phone: 91-4583 

Exclusive Australian 
Representatives for A.D.C., U.S.A. 
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WAGNER — SIEGFRIED. Complete 
Music Drama. Wolfgang Wind- 
gassen (Siegfried); Birgit Nillson 
(Brunnbilde); Hans Hotter (Wotan); 
Gerhard Stolze (Mime); Gistav Nied- 
linger (Alberich); Kurt Bohme (Faf- 
ner); Marga Hoffgen (Erda); Joan 
Sutherland (WoodWrd). Vienna Phil¬ 
harmonic Orchestra conducted by 
Georg Solti. Decca Stereo SETA 
242/6. 

This fine set is another impressive 
example of Decca’s use of “Sonicstage,” 
a technique I described here in my re¬ 
view of that label’s “Salome” earlier this 
year. For the benefit of newcomers to 
this column, I briefly recall the basic 
principals. 

Sonicstage recording aims at capturing 
nuances in the composer’s score which, 
for many reasons, might, despite the 
composer’s intentions, be impossible of 
realisation in an ordinary opera house. 
Of special importance are those orchest¬ 
ral effects which, during the course of 
one performance, do not “come-off” be¬ 
cause a variable orchestral deployment 
is not practicable in an orchestra well. 
Once seated, the musicians, except in 
very rare circumstances, must remain 
where they are during an entire act. 

Decca makes no claim that their new 
technique does or will replace the 
theatre, but provides the home listener 
with a new kind of personal involvement 
by placing him closer to the score, and 
so to the drama. And Decca’s producer, 
John Culshaw, stresses that these effects 
are not produced by artificial monitoring 
but by a faithful realisation* of what the 
composer had in mind when he scored 
the work. 

Siegfried responds gratefully to this 
treatment. During the evening the hero 
must slay a fire-breathing dragon and 
climb a fire-ringed mountain to claim his 
bride. Nowadays at Bayreuth, the holy 
of holies of Wagnerian music drama, the 
scenery and effects in a work such as 
Siegfried have been formalised to a mini¬ 
mum. Much is left to the imagination, 
aided by Wagner’s eloquent description 
of events in the orchestral score. Indeed, 
when I was there last year, I found some 
important bits of stage business have 
become so vestigial that without con¬ 
siderable familiarity with the score they 
would! be: meaningless. 

But Bayreuth is patronised for the 
most part by audiences who have known 
their Wagner from way back, so that 
when, instead of leading a bear on to the 
stage in the first act to frighten the 
dwarf Mime, Siegfried has only a leash 
in his hand, the experienced audience 
knows that a bear is supposed to be at 
the end of it. 

Another example of simplification that 
astonished me at Bayreuth was in The 
Valkyrie where, during the famous 
“Ride,” horses are dispensed with and the 
warrior maidens instead of rushing across 
the stage on wild-eyed steeds just sit and 
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loll around, peering first in one direction, 
then another, rather like spectators at a 
tennis match. The audience is left to 
supply the action in the mind’s eye 
supplemented by the vividly descriptive 
music. 

Much the same effect is sought in 
Sonicstage and, so far, every example of 
this new technique, including the one 
under review at the moment, has been 
outstandingly successful. 

The story of Siegfried is told in a series 
of dialogues, nine in all, each of them 
culminating in action which, to be fully 
understood and appreciated, depends on 
knowledge of what the different charac¬ 
ters have been previously talking about. 
And this can only be achieved by the 
complete audibility of every word in the 
dialogue and vocal nuancing balanced 
against an orchestral part which com¬ 
ments, with the greatest subtlety, on 
everything that is said or takes place on 
the 1 stage. 

Decca have brought all this off with 
brilliant success, and have been equally 
successful in the difficult task of casting. 
Siegfried himself is not an endearing 
character despite his heroics. He is a 
braggart, an ingrate, and a bully, though 
his courage is never in doubt. True, he 
displays some tenderness when thinking 
of his mother, but in the human race 
that is not regarded as an outstanding 
virtue. 

In all, a difficult character to make 
likable. But Windgassen without sacri¬ 
fice of Siegfried’s brashness manages to 
do so. He blends enough of heedless 
youth into the role to temper to some 
extent its fundamental harshness, and. 
listening without watching, one is spared 
the embarassment of looking at a hefty 
tenor jumping clumsily all over the 
stage in an effort to appear boyish. 

BEAUTIFULLY EXPRESSIVE 

The more lyrical passages, particularly 
those in the Forest Murmurs, are beauti¬ 
fully expressive, and his final duet with 
Brunnhilde has the open air effect of a 
love scene enacted on the top of a 
mountain. 

I know of no other singer today who 
can give as good an account of Wotan 
as Hotter does here. Except in a few 
bars at the opening of Act 3 his voice 
has remained as fine in quality as it was 
10 years ago, and his reading of the 
character has long been famous for its 
nobility not unmixed with craftiness. 
His might well be called a definitive 
Wotan. 

Mime is often wrongly presented as a 
Beckmesser-like little man comically 
frustrated in everything he tries to do. 
But not here. Stolze’s Mime is Wag¬ 
ner’s Mime, dwarfish in stature but 
monstrous in ruthlessness, treachery and 
greed. In only one spot does he ignore 
the composer’s instructions — where for 
some unaccountable reason he changes 
a malicious giggle into an ear-piercing 
hoot in the second act. 
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A careful contrast is sustained be¬ 
tween Mime and his more powerful, 
resourceful brother Alberich, admirably 
played by Gistav Neidlinger. While Mime 
is always the petty plotter, Alberich is 
evil in the grand manner, making full 
use of the climax of rage Wagner pro¬ 
vided for him in his encounter with 
Wotan, 

Marga Hoffgen is the best Erda to be 
heard for many a long year. Her voice 
is beautiful and she conveys most graphi¬ 
cally the impression of having been 
awakened from an age-long sleep to play 
her scene with Wotan. 

Joan Sutherland's Woodbird sings the 
small part impeccably without, how¬ 
ever, letting anyone but herself into the 
secret of what she is singing about. 

Birgit Nilsson is in splendid form as 
Brunnhilde, radiant in her joy at awaken¬ 
ing to her lover's kiss, dazed at the loss 
of her godhead, triumphant in the thrust¬ 
ing phrases of the love duet which brings 
the work to its shining end on a high C 
of great purity and power. 

Under Georg Solti the Vienna Phil¬ 
harmonic is superb. He misses no detail 
in his presentation of the wonderful 
score yet, always thoughtful of the sing¬ 
ers* difficulties, tempers his forces ac¬ 
cordingly. He can release enormous 
masses of sound in the climaxes, whisper 
and rustle in the woodland scene, send 
Siegfried up his mountain to pass through 
Brunnhilde's protecting ring of fire in an 
incandescent orchestral glitter, and bring 
the work to a close that rings in the 
ear for hours afterwards. 

For those unfamiliar with the work 
the accompanying brochure supplies all 
the information necessary, including, of 
course, an English/German text, for 


complete understanding and enjoyment of 
this quite wonderful set. 

★ ★ ★ 

Beethoven — String Quartets, Op.18. 
No. 1 in F Major; No. 2 in G 
Major; No. 3 in D Major; No. 4 in 
C Minor; No. 5 in A Major; No. 
6 in B Flat Major. Amadeus String 
Quartet DGG Stereo 138531L33 
S.L.P.M. 

The consistent excellence of this set 
is rare in one of such length made up of 
music that demands the liveliest vigilance 
from its exponents in every bar. The 
slightest lapse becomes immediately con¬ 
spicuous when every note is as exposed 
as in these early quartets. Phrasing and 
accenting demand the most complete 
unanimity between the four players. And 
this technical perfection must be ac¬ 
companied by similar unanimity of pur¬ 
pose in the interpretation. 

I am able to say that all these factors 
exist in the Amadeus* performance to a 
degree I have not yet heard in any 
other stereo recordings of the six quar¬ 
tets. The phrasing is elegant, the rhythms 
vital, the tone always beautifully con¬ 
trolled. And the intonation of all four 
players never goes even slightly awry 
as sometimes happens in the L.P. per¬ 
formance of its closest rival, the Buda¬ 
pest. 

The purist may find a bar, or even a 
movement, with which they do not feel 
themselves entirely in accord. But this 
is bound to happen in any integral re¬ 
cording of an opus that occupies six 
long 12-inch sides. To others, less hy¬ 
percritical, this set will seem to be as 
near perfection as is humanly possible 
to achieve. 

Perhaps the most significant difference 


between the readings of the Amadeus 
and those of its rivals is the Amadeus' 
unremitting alertness to the composer’s 
every change of tempo and mood, how¬ 
ever slight. To list its other virtues would 
produce only a tiresome string of super¬ 
latives. 

The sound shares the prevailing ten¬ 
dency of all string quartet recordings of 
awarding just a trifle more weight to the 
first violin than is normally heard in a 
concert hall. But the leader seldom in¬ 
trudes enough to upset the balance com¬ 
pletely. Otherwise the sound is entirely 
satisfactory. If you've been looking for 
the best set of the Opus 18 available, 
you need go no further. This is it. 

★ ★ ★ 

THE HEIFETZ-PIATIGORSKY CON- 
CERTS, with Primrose, Pannario 
and Guests. 

Mozart — Quintet in G Minor 
(K.516). Mendelssohn —Octet in 
E Flat Major, Op. 20. Schubert— 
Quintet in C Major, Op. 163. 
Brahms — Sextet in G Major, Op, 
36. Franck — Piano Quintet in F 
Minor. 

Violins: Jascha Heifetz, Israel 
Baker, Arnold Belnick, Joseph 
Stepansky. Violas: William Prim, 
rose, Virginia Majewski. Violon¬ 
cellos: Gregor Piatigorsky, Gabor 
Rejto. Piano: Leonard Penmario. 
RCA Stereo SLC16368. (Soria 
Series). 

Here is a set that offers two full- 
length chamber music concerts to which 
one can return with delight time after 
time. Its choice of items is as richly 
satisfying as their execution. 

You will find a different Franck 



IS now 

AVAILABLE 
FROM YOUR 
RADIO 

DISTRIBUTOR 


l-FI GRILLE FABRIC 

THE ONLY GRILLE FABRIC SCIENTIFICALLY WOVEN 
TO ENSURE PERFECT SOUND REPRODUCTION 
AT ALL FREQUENCIES! 

Australia's Leading TV & Stereo¬ 
gram Manufacturers choose Sarlon 
because 

• Sarlon DOES NOT ABSORB 
SOUND! 

• Sarlon DOES NOT VIBRATE 
OR RATTLE! 

• Sarlon DOES NOT ATTRACT 
DIRT OR DUST! 

» Sarlon WILL NOT SAG OR TEAR! 


SEE THE NEW 

GLAMOROUS RANGE IN A VARIETY OF PATTERNS 
& TEXTURES 

• IN EASY-TO-APPLY, READY-CUT PACKS 

SARLON INDUSTRIES PTY. LTD. 

43 MeSVOY STREET, WATERLOO, N.S.W. 
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BIG-SYSTEM FIDELITY 

from an astonishingly improved 

compact loudspeaker 


invented by 


IL IE A IK 


the first name in High Fidelity 


“... Leak Speakers won the day!” 

“This occasion proved a most stringent test as we were listen¬ 
ing to a stereo recording of a very recent orchestral and 
operatic performance we had enjoyed either as audience or 
performer. By way of experiment other pairs of speakers were 
switched in, but the very smooth response of the Leak speak¬ 
ers won the day.” 

from the Test report by Ralph West, B Sc., M. Brit., 


Quoted 
l.R.E. Th 


he full report appears 


News,” August, 1961. 


Selecting the equipment 

“Suggestions? The Leak line comes highly re¬ 
commended on two continents, the pre-amp 
isn’t cursed with superfluous knobs, and it looks 
good. The mono amp would thus be the TL/12 
Plus and the stereo version would be the Point 
One Stereo 20 Amplifier. Both run about 10-12 
watts per speaker, and frankly I think this is 
plenty. Even with that you can rattle the win¬ 
dows* and the reason is that this 10 W is at 
minimum distortion, 10 W sinewave power 
(which means that it'll put out a lot more on 
peaks). The price* of the Leak is also quite 
reasonable for uncompromise^ sound quality.” 
Quoted from the article “Frankly Speaking.” by 
John Berridye, “Hi-Fi News,” August, 1961. 





The new LEAK "SANDWICH" LOUDSPEAKER SYSTEM 
is the product of many years of research ond development 
work. 

The cabinet is of unique construction which damps panel resonances 
and permits the loudspeaker motor to reproduce full, clean bass without 
the **boxy” coloration of conventional cabinets. A 3in and a. 13in mov¬ 
ing-coil loudspeaker motor of novel design and a half-section cross-over 
network complete the system which gives the highest quality of repro¬ 
duction over the uhole frequency range of the input signal from records, 
radio, tape or microphone. THE GREATEST ADVANCE IN THE DE¬ 
SIGN CF MOVING-COIL LOUDSPEAKERS SINCE RICE-KEL- 
LOGG INVENTED THE FIRST UNIT IN 1925 HAS NOW BEEN 
MADE BY LEAK WITH A NEW INVENTION WHICH ELIMIN¬ 
ATES BREAK-UP DISTORTION IN THE WORKING RANGE. The 
13in unit employs a new cone whose stiffness to weight ratio is 200 times 
better than the best cones which are currently available. The low stiff¬ 
ness of conventional cones results in the flexing of the cone at large 
amplitudes and break-up resonances. The new LEAK cone, which has 
immense stiffness for no greater weight than a conventional cone, has, 
for the first time, given us a loudspeaker which behaves as the theoretical 
ideal of a rigid piston; thus there is no flexing of the cone at large am¬ 
plitudes and there is no break-up distortion within the frequency range 
handled by the loudspeaker. It is this freedom from coloration, produc¬ 
ed in conventional systems by break up distortion of the cone and 
cabinet resonances, which distinguishes the superior quality of reproduc¬ 
tion of the LEAK “SANDWICH” LOUDSPEAKER SYSTEM from that 
of the best currently available loudspeaker systems. The cabinet measures 
26in x 15in x 12in; it can be used in the vertical or horizontal position 
to suit the convenience of the user. 


Please tick your requirements*below: 

□ New Loudspeaker System 

□ Hi-Fi Equipment 


I 
I 

I Nome . 

I 

I Address 


*The price of Leak studio quality Hi-Fi 
Equipment is as lotv as it is because we are 
kept fully and efficiently employed by the 
world-wide demand. 


See your LEAK dealer or 
POST THE COUPON now for 
full details of this superb 
new EQUIPMENT 
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Leak equipment is available from all Audio Specialists who have the interests of their 
customers at heart, who appreciate a quality product requiring the minimum of service, 
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here, for instance, from the composer 
of the hackneyed D Minor Symphony, 
a Brahms whose music might strike you 
as appealingly fresh after a diet of the 
symphonies and concertos, and a Men¬ 
delssohn amazingly brilliant in tech¬ 
nique and generous in thematic mat¬ 
erial. 

Except for the Schubert Quintet the 
works are seldom played, at any rate in 
Australia, by either visiting or local 
chamber music combinations. And what 
you hear here may even help to remove 
some prejudices you nurse against their 
composers. You will find, too, addi¬ 
tional enjoyment in the diversity of 
combinations, for no two works are 
scored for the same group of instru¬ 
ments. 

The incomparable playing is best 
summed up by the first paragraph in 
the handwomely produced and informa¬ 
tive brochure which accompanies the 
boxed set: “Tomorrow night at the Pil¬ 
grimage Theatre: the string summit 
meeting.” This was Associated Press of 
America’s way of describing an inti¬ 
mate festival of chamber music present¬ 
ed by “musical greats because they like 
great music.” 

I think the home listeners will hear 
better sound in their sitting-rooms than 
did the Californians who jammed in to 
where the original concerts were given. 
However good acoustics, open air music, 
with the exception of works specially 
composed for that type of entertainment, 
tends to dissipate many of the subtleties 
that beguile in more intimate surround¬ 
ings. And chamber music because of 
its fragility, suffers most from this al 
fresco presentation, however genial the 
climate. 

It would be easy to fill all the space 
available to me in this column with 
close analyses of each work, its mani¬ 
fest and not so obvious beauties, and 
the quality of the performances that 
make this issue so memorable. And an 
occasional, very rare disagreement 
might also find its way in. Instead I 
shall content myself by pointing out 
that, in my opinion, this is the most 
impressive, varied and enjoyable set of 
chamber music ever offered in record¬ 
ed form, that connoisseurs will welcome 
it as a unique addition to their libraries, 
and those new to chamber music will 
find it a magnificent foundation on 
which to build. 

The engineering is in every way 
worthy of the superb music and I look 
forward eagerly to more RCA sets of 
similar quality. 

★ ★ * 

MAHLER—SYMPHONY No. 1 
in D Major (The Titan). Columbia 
Symphony Orchestra conducted by 
Bruno Walter. CBS Stereo SBR- 
235017. Vienna Philharmonic Orch¬ 
estra conducted by Paul Kletzki, 
HMV Stereo ASD483. Boston 
Symphony Orchestra conducted by 
Erich Leinsdorf. RCA Stereo LSC- 
2642. 

A few listeners, very few, I think, 
may prefer the Leinsdorf performance 
of this symphony to the other two 
listed here. But I cannot imagine an 
overwhelming majority settling for any 
other than the Walter. I hasten to add 
that all three have considerable merit. 
The superiority of the Walter lies in 
its wonderful flexibility of line and 
preservation of the transparency of 
Mahler’s orchestration. 

Mahler students will be interested 
to compare this present Walter reading 
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with the one he made only a few years 
ago for American Columbia with the 
New York Philharmonic. A little of the 
sardonic sting has been taken out of 
the Funeral March movement. (Leins¬ 
dorf, by the way, emphasises its mock 
solemnity.) Some of the impetuosity of 
Walter’s previous performance is missing, 
too, in the new one. 

Both the Walter readings are unques¬ 
tionably valid. Which you prefer will 
depend entirely on your personal, tem¬ 
peramental response, plus the fact that 
the new stereo engineering is a great 
improvement on the older Columbia 
mono. 

Kletzki can be a fine Mahler conduc¬ 
tor if you strike him in form, but his 
performance here suffers from inatten¬ 
tion to the composer’s own instruction 
as to how his symphony should be 
played. Kletzki is often at odds with 
the printed directions in the score. 

★ ★ ★ 

Sibelius—Symphony No. 3 in C Major. 
Op. 52. Symphony No. 7 in C. 
Major. Op. 105. 

London Symphony Orchestra con¬ 
ducted by Anthony Collins. Ace of 
Clubs Mono ACL181. 

I can enthusiastically recommend this 
cheap re-issue of two of Sibelius’ finest 
symphonies now available on one 12- 
inch disc. Recorded some 10 years ago 
the sound is. of course, mono. But it 
stands up surprisingly well even when 
compared to much more recent record¬ 
ing! techniques. 

1 was interested to compare the sur¬ 
faces on the' new pressings with the 
originals, and found the new ones con¬ 
siderably better than the older. Collins* 
readings might well be described as 
definitive. I have certainly heard none 
better since they first appeared. 

★ ★ ★ 

Spanish Medieval Musk: Twelve Canti¬ 
gas de Santa Maria (Alfonso X. El 
Sahio); Liturgy of Santiago de Com¬ 
postela (Anonymous XII Century); 
Mass in Honour of the Blessed 
Virgin Mary (Anonymous XTV 
Century). New York Pro Mustea, 
Noah Greenberg, director. Counter¬ 
tenor (Robert White); Tenor 
(Charles Bressler); Baritone (Gordon 
Myers); Bass (Brayton Lewis). 
Recorders. Krummhorns (La Noue 
Davenport); Recorders, Krumm¬ 
horns. Schryari and Bagpipes (Shel¬ 
ley Gruskin); Bass Viol (Barbara 
Mueser) Portative Organ, Regal 
and Psaltery (Paul Maynard). 
Guest Artists: Counter Tenor (John 
Ferrante); Tenor (David Dodds); 
Bass (Marvin Hayes); Tenor Vielle 
(Theodore Israel); Percussion 
(George Gaber). Universal Record 
Club Stereo SUC-476. 

This is a companion disc to the New 
York Pro Musica’s splendid Spanish 
Music of the Renaissance put out here 
by Festival at the end of 1960. But 
with one important difference—the new 
Universal Record Club sells theirs to 
members at under £2. 

Since the information on the record 
sleeve is limited to a bare announce¬ 
ment of the items and their performers 
some brief comments about them might 
interest intending buyers. 

The 12 Cantigas, all in honour of the 
Virgin Mary, were assembled, or as some 
writers think, written, by Alfonso X 
(1252/1284). The manuscripts are at 
present in the Escurial library. Green¬ 
berg has arranged nine for instrumental 
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consorts. The remaining three are treated 
vocally. 

Of these, the first is a Prologue, sung 
by Robert White, a counter-tenor who 
dispenses with a falsetto-like quality of 
most of his rivals. The second, Cantiga 
49, sung by Brayton Lewis and Marvin 
Hayes, two basses, tells how the Virgin 
guided pilgrims lost at night on their 
way to her shrine. The third, Cantiga 
146, deliciously sung by baritone Gor¬ 
don Myers, now familiar to buyers of 
Pro Musica discs, describes the Virgin’s 
cure of a man who had been crippled 
for five years. 

The scoring of the instrumental Canti¬ 
gas is unusual and exciting, full of 
strange timbres and combinations of 
sonorities “new” to our twentieth century 
ears. A glance at the instruments set 
out in the title paragraphs above should 
indicate the new aural experiences await¬ 
ing buyers of this fascinating disc. 

The liturgical music on the reverse 
comes from twelfth century Compostela 
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and thirteenth century Burgos. From 20 
items in the Codex Calixtinus at Com¬ 
postela, Greenberg chose three, a Con¬ 
duces or Processional, an Alleluia, and 
the better-known Bendicamus Domino, 
perhaps the most famous example now 
known of three-part medieval writing. 

The extracts from the Burgos pieces 
—the manuscripts are in the Cistercian 
convent at Las Huelgas—consist of a 
Kyrie, Sequence, Sanctus, and Agnus 
Dei. The performances of all the items 
recorded on this unique disc are all 
admirable to my ear, untutored, admit¬ 
tedly, in such matters. The music is 
varied enough to escape the charge of 
monotony sometimes laid by unpercep- 
tive listeners against plain song which 
yields up a great treasure of melodic 
and rhythmic subtleties to those patient 
enough to seek them. 

The sound is faultless and the whole 
production should provide continuing 
pleasure and instruction to both scholar 
and layman alike. 

★ ★ ★ 

Sibelius—Symphony No. 1 in E Minor, 
Op. 39. Philadelphia Orchestra con¬ 
ducted by Eugene Ormandy. CBS 
Stereo SBR235011. 

Sibelius' First Symphony is a roman¬ 
tic work, owing much to Tchaikowsky 
and something to Brahms. For this rea¬ 
son the world’s plushiest orchestra, the 
Philadelphia, sounds to better advantage 
here than it might do in the composer's 
later, more austere statements. 

There are other famous orchestras 
that can, when necessary, deploy the 
richest of sound, but none produces the 
effect of richly upholstered comfort you 
get when you hear the “Philly.” It calls 
to mind, not the disciplined voluptuous¬ 
ness of the Vienna Philharmonic, the 
faultless accuracy and good taste of the 
Philharmonia, or the solid musicianly 
accomplishments of the Berlin Philhar¬ 
monic. 

The “Philly,” ever since Stokowsky’s 
days, has suggested the Fifth Avenue 
luxury and Cadillac comfort of the 
American way at its most expensive. 
This, of course, has its place in the 
musical scheme of things, and in Sibe¬ 
lius’ First it doesn’t jar incongruously. 

Ormandy directs his highly skilled 
forces to the very best advantage. His 
string section has a quite wonderful 
sheen, the woodwind soloists all give 
the impression of being able to play 
a difficult concerto without more exer¬ 
tion that a cursory run-through, and the 
brass, though always resplendent tonally, 
is never vulgarly strident. 

All these factors produce an impres¬ 
sive First Symphony, if one can con¬ 
quer a few minor prejudices to Or- 
mandy’s occasionally wilful advertising 
of the work’s sensuous, melodic line. In 
the first movement, for instance, the 
second subject is over-stated to an extent 
that impedes its logical musical progress, 
and the theatrical retarding of the last 
theme in the Finale underlines the ob¬ 
vious. 

Admittedly this is treatment which 
will appeal to many, especially those 
who admire beautiful sound for its own 
sake, irrespective of the context. And 
in this magnificently engineered disc, 
even those who disapprove of such 
hedonism will find much else that is 
impeccable in execution and good taste. 

Sibelius once said something to the 
effect that, though the public clamored 
for cocktails, all he had to offer them 
was pure water. The drink called to 
mind by the Ormandy-Philadelphia per¬ 
formance is more like a vintage port. 
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THE SPEER FAMILY. The Great 
Gospel Sound. Mono, W. and G., 
Gem, GEM-52. 

According to the jacket notes, the 
Speers Family spends a great deal of 
their time travelling the U.S. coast to 
coast, supporting Gospel concerts, broad¬ 
casts, conventions and revival gatherings. 
The reason for their popularity is not 
hard to judge from this disc. 

While they might be bettered in some 
departments by big-name singers and 
musicians, I would be at a loss to suggest 
a group which presents a happier, more 
infectious program. 

Their strong point is arrangement yet, 
while they borrow freely from the enter¬ 
tainment field, their music has a spon¬ 
taneous quality which removes it alto¬ 
gether from the sentimental, artificial 
stuff that professional entertainers so 
often serve up. 

In fact, their techniques are well worth 
study by the teenage gospel groups 
which are currently doing the rounds 
in Australian churches. 

The song titles: “Miracles Will Happen 
On That Day,” “I Know I Am Safe In 
Jesus,” “My Lord Is Good And Great,” 
“Mansions Can’t Be Bought In Heaven,” 
“I’m Happy In Him Today,” “The City 
Of Gold,” “There Is A Balm In Gilead,” 
“He’ll Go With Me,” “What A Day 
That Will be” and “In The Bye And 
Bye.” 

Technically, the disc is up to standard. 

★ ★ ★ 

SONGS OF FAITH. The Fred Waring 
Chapel Choir. Conducted by Lara 
Hoggard, arranged by Roy Ring- 
wald. Organist Robert Baker, S.M.D. 
Mono, Festival FL-31,043. 

The great hymns of the Christian 
Church are never more effective than 
when sung by a well-disciplined con¬ 
gregation or, at a somewhat different 
level, by a well-trained choir. 

The Fred Waring Chapel Choir here 
manages to capture and combine the 
spirit of both. Some of the passages, 
sung in unison or simple harmony, and 
against traditional organ backing, have 
a massive, triumphant quality. But, 
interspersed with such passages, male 
and female voices, complex harmony and 
descant are skilfully introduced on a 
choral basis. 

Perhaps I should remark that the brief 
organ interludes by Robert Baker suggest 
a musician who could well have wide 
appeal with solo organ renditions of this 
same kind of music. 

To those with a love for traditional 
hymns, superbly sung, this record will 
be a source of constant inspiration. 

“Blest Be The Tie That Binds,” “The 
Son Of God Goes Forth To War,” 
“Jesus Lover Of My Soul,” “How Firm 
A Foundation,” “Come Thou Almighty 
King,” “My Faith Looks Up To Thee,” 
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Jamieson Rowe 
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“Rock Of Ages,” “Fight The Good 
Fight,” “When I Survey The Wondrous 
Cross,” “O Worship The King,” “All 
Hail The Power,” “O Day Of Rest And 
Gladness.” 

Other than for a slight background 
tape hiss and whisps of tracing distor¬ 
tion, the quality is well up to standard. 
One I can readily recommend, however. 
(W.N.W.) 

★ ★ ★ 

FAITHFULLY YOURS. Eddy Arnold, 
Vocal. Produced by Darol Rice and 
Anita Kerr. Stereo, RCA LSP 2629. 

Normally, I find it rather difficult to 
take seriously many modern or western- 
style hymns, both by reason of their 
content and their presentation. 

While many of the hymns here, and 
most of the presentation, would rate as 
“modern,” they are sung with apparent 
sincerity by Eddy Arnold and skilfully 
arranged and backed by some of the 
Anita Kerr team centred on RCA’s 
Nashville Studios. 

In fact, the least effective numbers 
on the disc are some conventional hymn 
tunes on side 2, which aren’t easily 
adapted to this kind of treatment. 

However, be that as it may, this is 
one record which teenagers will be able 
to play without raising protests from 
more staid members of the household. 

The titles: “May The Good Lord Bless 
And Keep You,” “God Walks These 


Hills With Me,” “He Lives Next Door,” 
“Open Thy Merciful Arms,” “Go Little 
Prayer,” “The Voice Of The Old Village 
Choir,” “Love Lifted Me,” “Take My 
Hand Precious Lord,” “I Love To Tell 
The Story,” “Where We’ll Never Grow 
Old,” “The Unclouded Day,” “Wonderful 
Words of Life.” 

The quality? Good. (W.N.W.) 

★ ★ ★ 

TENNESSEE ERNIE FORD Sings 
From His Book Of Favourite 
Hymns. Produced by Lee Gillette. 
Mono, Capitol T-1794. (Also avail¬ 
able hi Stereo). 

According to the notes on the cover, 
Tennessee Ernie Ford has recently spon¬ 
sored a “Book Of Favourite Hymns” 
containing 50 “treasured hymns, spirit¬ 
uals and carols,” set to the revised 
accompaniments used on Ernie’s TV pro¬ 
gram. On this record are a dozen of the 
titles from the book. 

Variously backed by orchestra and 
chorus under Jack Fascinato, under 
Harry Geller and by the Jordanaires, 
the tracks have probably been selected 
from existing tapes. I would not be at 
all surprised if some, at least, are not 
duplicated from earlier releases. 

However, be that as it may, Tennessee 
Ernie is in consistently fine voice, with 
excellent diction, intonation and control. 
The tempo might be criticised as some¬ 
what mechanical in places but, even so, 
this could easily prove to be a best 
seller among Tennessee Ernie’s devo¬ 
tional discs. 

The titles: “The Ninety And Nine,” 
“What A Friend,” “Softly And Ten¬ 
derly,” “Onward Christian Soldiers,” 
“Precious Memories,” “Rock Of Ages,” 
“When They Ring The Golden Bells,” 
“Whispering Hope,” “When The Roll Is 
Called Up Yonder,” “Beautiful Isle Of 
Somewhere,” “Drifting Too Far From 
The Shore” and “All Hail The Power.” 

The quality, by the way, is excellent 
throughout. 


FROM STAGE AND SCREEN 


HOW TO SUCCEED IN BUSINESS 
WITHOUT REALLY TRYING. 
Original Broadway Cast Record¬ 
ing. “Overture,” “How To,” “Happy 
To Keep His Dinner Warm,” 
“Coffee Break,” “The Company 
Way,” “A Secretary Is Not A Toy,” 
“Been A Long Day,” “Grand Old 
“Ivy,” “Paris Original,” “Rosemary” 
“Cinderella, Darling,” “Love From 
A Heart Of Gold,” “I Believe In 
You,” “Brotherhood Of Man,” 
“Finale” RCA, Stereo, L101462. 

The Broadway musical from which 
this disc was cut is a delightful satire on 
the business world at large and perhaps 
the American business world in particu¬ 
lar. Recorded on October 22, 1961 (just 
eight days after the Broadway opening), 
the disc is just as successful in convey¬ 
ing plot and stage action as were previous 
releases of “My Fair Lady” and “South 
Pacific.” 

The producers of the recording (in 
this case, George Avakian and Joe Lin- 
hart) had to do for the record what the 
director of the show—and everyone he 
worked for—did for the stage. A tape 
recorder is inanimate, but is called upon 
to capture the animation and vivacity 
that is one of the most important, and 
most elusive qualities of a successful 
musical. This, I feel, has been admirably 
accomplished. 

As with most successful musicals, in¬ 


dividual numbers can, if desired, be 
divorced from the overall production, 
when they still maintain their identity 
and appeal. Excellent examp’.es of this 
are “I Believe In You,” a soliloqy of 
praise sung by the hero to the hero (as 
reflected in the mirror of the executive 
washroom) and “Cinderella Darling,” a 
hallelujah chorus to the secretary who 
snares the man who hired her. 

Technically the recording is absolutely 
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first rate, with an effective stereo spread 
that does much to enhance the presence 
of stage action. (K.W.J.) 

★ ★ ★ 

THE STUDENT PRINCE. Sigmund 
Romberg. Gordon Macrae, Dorothy 
Kirsten, Members of the Roger Wag¬ 
ner Chorale, with Chorus and Or¬ 
chestra Conducted by Van Alex¬ 
ander. Stereo, Capitol SW-1841. 
(Also available in Mono). 

Here’s a “must” for lovers of musical 
comedy. The immortal melodies of Rom¬ 
berg’s “Student Prince” have never 
sounded better to me than in this zestful, 
generous performance. Soloists, sup¬ 
porting singers, chorus and orchestra all 
share the credit for a presentation that 
is as excellent musically as it is warm 
and spontaneous in its production. 

And, from the viewpoint of the hi-fi 
addict, it rates equal praise. I must admit 
to a hint of tracing distortion on the 
inside track of side 2 but, elsewhere, it 
is the kind of sound that makes you 
want to turn up the gain and just listen. 
And how well the stereo facility is used, 
giving an effect of depth as well as 
spread. The orchestra is really spread 
across the front; yet the singers move to 
the front of the stage above them and 
sing from positions that leave your sense 
of hearing in no doubt. 

Track titles include: “Overture and 
Opening Chorus”, “Golden Days”, “Stu¬ 
dents’ Marching Song, Drinking Song 
and Come Boys”, “Arrival At Heidel- 
burg. The Fair, Gaudeamus Igatur”, 
“Deep In My Heart Dear”, “Drinking 
Song”, “Serenade”, “Just We Too”, 
“Finale.” 

As I said ... a “must.” (W.N.W.) 

★ ★ ★ 

OKLAHOMA. Music, Richard Rogers; 
lyrics, Oscar Hammerstein II. With 
George Romaine, Barbara Elsy, Bar¬ 
bara Brown, Peter Felgate, Julian 
Orchard, Marion Madden, The 
Michael Sammes Singers. Conduct¬ 
ed and Arranged by Johnny Doug¬ 
las. Produced by Cyril Omadel. 
Stereo, World Record Coub S-7003, 

Since its first presentation on the night 
of March 31. 1943, “Oklahoma” has 
been a firm favourite on stage, film and 
record, with its combination of melody, 
mirth and spectacle. 

This World Record Club disc is a typi¬ 
cal Cyril Ornadel effort, well organised 
and with an emphasis on diction — an 
important point to those not too familiar 
with the lyrics. 

Unfortunately, on this occasion, the 
recording falls somewhat short of the 
best in a technical sense. Side 1 is to 
normal standards but some of the tracks 
on side 2 give the impression of having 
been recorded, somewhere along the 
line, rather too close to overload. 

Fortunately, the numbers likely to re¬ 
ceive most attention are on side 1 and, 
at the Club price, you might reckon 
these to be worth the outlay. On this 
side is the popular “Overture,” “O What 
A Beautiful Morning,” “Surrey With the 
Fringe On Top,” “Kansas City.” “T 
Cain’t Say No” and “Many A New Day.” 

Popular numbers on side 2 include 
“People Will Say we’re in Love” and 
“All Er Nuthin.” (W.N.W.) 

★ ★ ★ 

BLACK AND TAN MINSTREL 
SHOW. Compered by Hal Lash- 
wood. Mono, Universal Record 
Club UM-447. 

Minstrel shows are rather like oysters 
— you either like them or you don’t. 


As minstrel shows go, this one is fairly 
typical, with “period” style humour in¬ 
terspersed and music ranging from nos¬ 
talgic sweet to exhuberant. With arrange¬ 
ments by Jack Alien who, incidentally, 
doubles as “Mr Bones,” the disc reflects 
the polish developed by a long run on 
A.B.C. television. 

Nothing is blacker than the cork on 
the performers’ faces and you don’t need 
to be told that “Mr Interlocutor” is Hal 
Lashwood. Other artists, all of them 
seasoned performers, include Peggy 
Mortimer, Helen Lorain, Dave Wheeler, 


Neil Williams and Fred Hubbard’s “Ken¬ 
tucky Four.” 

The items, not counting the comedy 
interludes, include “Opening Chorus,” 
“Swanee,” “Way Down Yonder in the 
Cornfields,” “Goin’ Home,” “Ida,” “By 
The Light Of The Silvery Moon,” 
“Joshua Fit The Battle Of Jericho,” 
‘Toot Toot Tootsie,” “Marshmallow 
Moon,” “Nobody Knows The Trouble 
I’ve Seen,” “Down By The Old Mill 
Stream,” “Every Time I Feel The Spirit,” 
“Down Yonder” and “Grand Finale.” 

The quality? Excellent. (W.N.W.) 


r 


Instrumental, Vocal & Humour I 


GREAT STRAUSS WALTZES. Vienna 
Philharmonic Orchestra Conducted 
by Willi Boskovsky. Stereo, Decca 
SXLA 6029. (Also available in 
Mono). 

When a famous orchestra sets out to 
play a program of “everyman’s” music, 
how could they better ensure wide accep¬ 
tance than by playing the music of the 
great Strauss family? 

And if the intended audience could 
nominate an orchestra for the purpose, 
could they choose better than the Vienna 
Philharmonic, on this occasion under 
Willi Boskovsky? 

As you might have gathered from this 
bracket of rhetorical questions, this is a 
very acceptable group of ever-popular 
Strauss melodies, presented with the 
musical sophistication of a full sym¬ 
phony orchestra and representing, inci¬ 
dentally, very good value in terms of 
playing time. 

I gather from overseas literature that 
it is a re-grouping of selections already 
available in other couplings, but this will 
only be significant if you already happen 
to have them in your library. 

Compositions of Johann Strauss in¬ 
clude “Blue Danube,” “Vienna Woods,” 
“Emperor Waltz” and “Thousand And 
One Nights Waltz.” 

From Josef Strauss comes “Transak- 
tionen” Op. 184 and “Music Of The 
Spheres” Op. 235. 

The sound is of good, straight, stereo, 
with no frills or gimmickry but, on the 
other hand, with no marginal unbal¬ 
ance or distortion to spoil listening 
pleasure. (W.N.W.) 


FRANKIE CARLE, His Piano And 
Orchestra. Hits Of The Thundering 
30s. Mono, RCA LPM82593. 

Frankie Carle doesn’t budge an inch in 
this one from his safe, popular formula 
—rippling keyboard melody fronting an 
orchestra that is always pleasantly melo¬ 
dic and never far from the main melodic 
line. This, with a rhythm that is infec¬ 
tiously listenable and danceable, if you 
feel in the mood. 

The 10 tracks contain medleys, each 
of three numbers that will be well known 
to those who lived through the 30s. 
There’s “Chapel In The Moonlight,” 
“Red Sails,” “Goodnight Sweetheart,” 
and so on, right through to “Over The 
Rainbow.” 

The quality? Normal mono, with no 
special points to criticise. (W.N.W.) 


THE ELEGANCE OF THE WALTZ. 
The London Philharmonic Orches¬ 
tra, conducted by John Pritchard 
Stereo, W. and G, WG-BS-1426, 
(Also available in Mono). 

The catchline on the jacket just about 
sums up this new W and G disc . . . 
“For Dining, Dreaming and Relaxing.” 

Neither technically nor musically does 
it boast the sparkle that might prompt 
you to sit up sharply and listen. On 
the other hand, it doesn’t have any 
special faults either that might dis¬ 
courage the ear. It’s just a straight¬ 
forward, middle-of-the-road presentation 
of music that will always find a ready 
audience. 

“Blue Danube” (Strauss); “Valsc 

(Continued on Page 99) 


DADOAIM Scwp purchase 
DHltuHlil £11 complete 


Postage 
10/- extra 



"UNION'' TRANSISTORISED SPEAKER INTERCOM SYSTEM (MASTER A 
REMOTE 2 UNITS) RADIO A BABY SITTER COMBINED 

Operates for months from internal batteries. 

6 penlite batteries in each unit with 50 feet of wiring. 

RADIO HOUSE 


pty. 306-308 PITT ST., SYDNEY 


LTD. 


Phone 26-2817 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 



LIVING 

SOUND 


/ 


14 VALVE HI-FI STEREOGRAM CHASSIS 

Complete tuner and amplifier for stereo* comprising a compact Hi-Fi Stereogram in two units featuring a high gain /Iff/ 

dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and #rUv/ 19/ a 
two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. ' ' 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts), 
response of amplifier 40 to 15,000 cycles. 


F.O.R. 


Frequency 


ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD** 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 


Write for Full 
Specifications of 
STEREOPHONtC 
EQUIPMENT OR 
TAPE RECORDERS 


10 VALVE HI-FI STEREOGRAM CHASSIS 


Complete stereo unit comprising dual wave tuner with tuned R.F. stage, 
tone controls and two Mullard 3-3 
speakers. Power output 4 watts per 


wave tuner witn tuned K.r. stage, multi-input two channel pre-amplifier with _ - _ m . 
amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR VTU / I / m 
ler channel. Frequency response of amplifier 40 to 15,000 cycles. 


F.O.R. 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO 

SYSTEM FOR ONLY Jif CNS. F.O.R. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNER 



(Amplifier-tuner incorporated in same case,) 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550to 
1,600 KC. 

• Valves 4 6GW8—12AU7—1 6N8-—1 6AN7—1 EM84—2 INI763 Recti¬ 
fiers. 

• Supplied in self-contained ease finished in beige, hammertone, with black 
and gold control panel with matching knobs. 

• Switching and input facilities for pick-up—radio, F.M, Tuner and Tape 

Recorder. 

• FULLY GUARANTEED 


PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 40 TO 12,000 CYCLES 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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I\ HI-FI TAPE RECORDERS 
4-TRACK TAPE RECORDER FOR 

£ 49'10 



MODEL TR5 
2 TRACK 42 gns 
4 TRACK 
£49/10/- 

INCLUDED IN 
PRICE: 

1—Reel of Tape. 1— 

Empty Spool. 1—Acos 
MIC40 mic. Choice of 
colours. 

FULLY GUARAN¬ 
TEED. 


Colours Available: Grey, Red, Blue, Brown. 


LOOK AND 

• Built-in MIXER, a must for 
film enthusiasts. 

• 2 Speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Fast forward and rewind. 

• Magic eye level indicator. 

• Freq. response: 

2 Track 40-10,000 cps. 

4 Track 40-12,000 cps. 


COMPARE! 

• Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. out¬ 
puts. 

• Tone control. 

• Speed 3$in/sec. over 3 hours’ 
recording. 

• Weight 191b. 

• Can be used as P.A. ampli¬ 
fier. 

• Stereo output on 4 track. 


MODEL TR3 and TR3-4 



#**.«»*■ 


Incorporating the latest Collaro 
" STUDIO " Deck 

LOOK AT THESE FEATURES: 

FREQUENCY RESPONSE, plus or minus 3db. 

40-14000cps at 7V'/see. SO-IOOOOcps at 3V'/sec. 
60-3800cps at IVVsec. 

• Six valve amp. • 2 speakers • Switched negative feedback 

equalising for each speed • Output corrected to C.C.I.R. standard 

• Signal to noise ratio better than 45db • 4W cutout • Super 
imposing • Monitoring through speaker whilst recording • Separate 
treble and bass. 


• Takes 7in spools and lid on. 

• 3 motors. 

• Fast forward and rewind 1200 
feet in 65 sec. 

Pause control. 


• Tape measuring and calibrat¬ 
ing device. 

• Weight 291b. 

• Light piano key controls. 

g Valves EF86, 12AT7, 6AQ5, 
6BQ5, EM84, 6AU6. 


Foot controls are available for all Collaro tape decks, for operating 

MODEL TAI. AUX. AMPLIFIER, 
which you can attach to your TR3-4 or TR6 tape recorder for 
Stereo record and play available for £29/10;-. 

COMPLETE RECORDER with mike. 
TR3 two trock £72/9/-. 
TR3-4 four track £80. 

All Recorders Fully Guaranteed. 


MODEL TR6 

incorporating the famous "TRUVOX" 
tapedecks. 

The Model TR6 is the latest addition to the range of classic 
Tape Recorders to satisfy those who want better than the 
average recorder. Do not let extremely low price, 92 Gns., 
mislead you. This recorder is equal to many others 
selling over £200. The “Truvox” tape decks have proved 
themselves to be among the best overseas. Built to last a 
lifetime, latest “Miniflux” four-track heads, tropicalised to 
suit all climatic conditions. 



FREQ. RESPONSE: 

40— 20.000CPS at 7’a i.p.*. 

40—12,000cps at 3 s 4 i.P.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH BUT¬ 
TONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 

Tap* speeds within plus or 
Site: 17 1 * x 13*4 x 7»4in. 


• TAPE POSITION INDICA¬ 
TOR. 

WOW AND FLUTTER: 
Better than .15% at 7* 2 i.P.s. 
Better than .2% at 3% i.P.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS. 6 x 4in. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT. 

minus 1% of stated speeds. 
Weight: 32lb including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 80-12,000cps extra £5/15/. 


£la§§ie Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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Make the MOST of A&R Inbuilt Dependability! 

TRANSFORMER KITS 

for all the Popular Amplifiers 


fcmpM' er ’ ls 

pov/t p1 R ' 93a ' ^ 

,7s r@ 3 „ 

a PP e c V @ 3 * 


v ., s @ a @ 3 A. 


PLAYMASTER 101, 

R, TV & H. August 62. 

POWER TRANSFORMER 

PT 2066, 

OUTPUT TRANSFORMERS 


p Tf n * 

R tv &h j 

“^R tr.'"* «• 

, »isxr*** 

2 *0V[ 


Oc 


'Oc. 


Pooo. 

Gr, 


Or 

'/3.7 

«*#o 


SSy 


At A & R Stockists 


A. & R. ELECTRONIC EQUIPMENT CO. PTY. LTD. 46 Lexfon Road, Box Hill. E.l I Victoria. 


NATIONAL 


RQ 700 


NEW TOP SELLER IN THE NATIONAL TAPE RECORDER LINE-UP 


MELBOURNE 
TAPE RECORDERS P/L 
ARE PROUD TO BE 
ASSOCIATED WITH 
THE PRESENTATION 
OF THIS TOP VALUE 
TAPE RECORDER 

Compare the features you get with national 
RQ700 with much higher priced tape re¬ 
corders. 

• PUSH BUTTON CONTROL 

• 2 SPEEDS 31, 7i # P.A. 

• MONITOR • 2 TRACKS 

• DYNAMIC MIKE • 21 WATTS 

• 4" x 6" SPEAKER • 70-12000 
C.P.S. 

• TAPE COUNTER • RECORD 
LEVEL INDICATOR 


GNS. 

BUYS THE ONLY 
PUSH-BUTTON RECORDER 
IN ITS PRICE FIELD AND 
WORLD RECOGNISED 
NATIONAL QUALITY 

COMPLETE SERVICE 
AND SPARE PARTS 

NATIONAL carries a full range of 
components which are readily avail¬ 
able. Write for a leaflet on all 
NATIONAL models. 


THOSE WHO KNOW BUY NATIONAL FROM 

MELBOURNE TAPE RECORDERS 

242 ELIZABETH STREET, MELBOURNE. 32-2354, 32-2733 


PTY. 

LTD. 
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VARIETY FARE — 

Triste” (Sibelius); “Waves Of The 
Danube” (Ivanovici); “Gold and Silver” 
(Lehar); “Empefor Waltz” (Strauss). 
(W.N.W.). 

★ ★ * 

UNDER ITALIAN SKIES, with Wayne 
King and his orchestra. Arrange- 
mepts by Wayne Robinson. “Under 
Italian Skies,” “Non Dimentkar,” 
Theme from “La Strada,” “Santa 
Lucia,” “Summertime in Venice,” 
“Neapolitan Nights,” “Innamorata,” 
“O Marenariello,” “Arrivederci 
Roma,” “Addio Amore,” “Vieni Sul 
Mar,” “Mattinata.” Festival Stereo, 
12-inch, SFL-931-042. 

A delightful record this, whether it be 
considered as a selection of pieces for 
dancing, or as a nostalgic collection of 
Italian tunes to be played by the fire on 
a cold winter’s evening. The arrange¬ 
ments are smooth but imaginative, and 
the playing of a high standard. 

Particularly enjoyable are the 
arrangements of the theme from “La 
Strada” and “Arrivederci Roma.” The 
latter sounds quite revitalised, with a 
Latin-American rhythm section giving it 
new vigour and interest. 

If you like Mr King and his orches¬ 
tra. and are keen on tunes with an 
Italian flavour, you’re sure to like this 
disc. The recording and the stereo are 
fine.—(J.R.). 

★ ★ ★ 

LIVING STRINGS PLUS TRUMPET. 
Play Music For Young Lovers. Ar¬ 
ranged and conducted by Johnny 
Douglas with Ray Davies, trumpet. 
Stereo, RCA Camden CAS-739. 

If young lovers do, in fact, like to 
express their emotions against a back¬ 
ground of nostalgic love ditties, I imagine 
that this disc would be a suitable in¬ 
vestment for the purpose. The orchestra 
under Johnny Douglas weaves a familiar 
background pattern of strings, against 
which Ray Davies plays a smooth, sweet 
trumpet—adjectives which are in no way 
exaggerated. 

“Fools Rush In,” “I’m In The Mood 
For Love,” “I’m getting Sentimental Over 
you,” “Penthouse Serenade,” ‘Take Me 
in Your Arms,” “Love’s Last Word,” 
“I’ll Get By,” “Love Letters,” “Theme 
For Young Lovers,” “Fly Me To The 
Moon,” “Say Not Love Is A Dream,” 
“Ordinary People.” 

The quality? Good, routine stereo.— 
(W.N.W.). 

* * * 

CUBAN ECHOES, the Tokyo Cuban 
Boys (Augmented), conductor. Tad- 
aaki Mfeago. “Frenesi,” “The Pea¬ 
nut Vendor,” “Te Qulreo Dijiste,” 
“Cachita,” “Siboney," “Cuerdas De 
Ml Guitarra,” “South Of The Bor¬ 
der,” “Fiesta De Mexico (a) Guadal¬ 
ajara, (b) Adios Mi Chaparrita. (c) 
Ojos Tapatios, (d) La Barca De Oio, 
(e) Alla En El Rancho Grande, (f) 
La Raspa, (g) Jarabe Tapatio,” “La 
Paloma,” “Blen, Blen, Blen.” Festi¬ 
val, Stereo. SFL-931,037. 

Although it may seem rather strange 
to hear a Japanese group playing Latin 
American music, in Japan there are 
many full-sized Latin orchestras and. of 
these, the Tokyo Cuban Boys are recog¬ 
nised as bein$ amongst the best. 

Their special feature is that, along 
with the regular popular numbers, they 
can also play what might be called’ sym¬ 
phonic Latin music. In this respect they 

Radio, Television A Hobbies, September, 


Continued 

could be compared with Perez Prado or 
the Lecuona Cuban Boys. 

Musically, I found this recording most 
pleasing and must confess that, to me at 
least, the Latin sound appeared most 
authentic. Technically, the recording is 
superb and I recommend it to stereo 
enthusiasts.—(K.WJ.). 

★ ★ ★ 

CARLOS MONTOYA — FLAMENCO 
GUITAR. “Huelva,” “Guajiras” 
“Zapateao,” “Aloraa Y Verdial,” 
“Zambra,” “Rondena,” “Cafe de 
Chinitas,” “Variations de Cadiz.” 
Ampar (Festival) mono 12-inch, 
ML-31,070. 

Here is further evidence to convince 
us that Carlos Montoya is a master of 
the flamenco guitar—if further is in fact 
required. Even a listener as inexperi¬ 
enced and untutored in the art of flam¬ 
enco dancing as myself cannot fail to 
be impressed by his virtuosity. The dy¬ 
namic range, the variety of emotional 
expression, the subtlety of tone and the 
sheer technical competence — all com¬ 
bine with Montoya’s innate “feeling” for 
his country and its music to give the lis¬ 
tener a musical experience in which he 
seems more of a participant than a pas¬ 
sive listener-in. 

For all flamenco lovers, an audition 
of this disc will probably be a “must.” 
To the rest, however, may I suggest that 
you give it a hearing? If you like the 
guitar and/or Spanish music in general 
it is quite possible that you will find 
flamenco—-and particularly that played 
by Mr Montoya—to your liking. 

Technically, the disc reviewed was of 
a very high standard, with a low dis¬ 
tortion and negligible surface noise.— 


WALTZING IN THE DARK. Carmen 
Cavallaro. Plano. Stereo, Festival 
SFL-93I-022. 

This is one of those records where the 
artist makes piano playing sound so very 
simple; no heavy-handed keyboard gym¬ 
nastics, no flamboyantly complex runs 
—just a disarming simplicity which 
hides beautiful timing and phrasing, re¬ 
inforced with a tasteful touch of per¬ 
cussion. 

“Waltzing In The Dark” is the title 
but this is one. I think, that you’ll prefer 
to listen to. It’s perfect background for 
dining and excellent, too, for photo¬ 
graphic enthusiasts who like to present 
their slides to a gentle musical back¬ 
ground. 

The titles: “Out Of My Dreams,” 
“That Naughty Waltz,” “The Only Girl 
In The World,” “Carefree,” “Melody Of 
Love,” “Beautiful Love,” “When I Grow 
Too Old To Dream,” “Vagabond King 
Waltz,” “My Best To You,” “My Buddy,” 
“Waltzing In A Dream” and “Paradise.” 

Technically speaking, the sound is well 
up to standard. In short, a good one, in 
its class. (W.N.W.) 

★ ★ ★ 

AN EVENING WITH LARRY 
ADLER. Harmonica, with Orches¬ 
tras Directed By John Kirby And 
George Stoll. Mono, Universal 
Record Club, UP-465. 

I’ve always regarded as somewhat fan¬ 
tastic Larry Adler’s ability with the har¬ 
monica. To listen again to a Larry 
Adler program, per medium of this new 
Club LP, is to renew the old feelings 
of admiration. Who else could so effort¬ 
lessly hold the listener’s attention with 
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Iff you wont 

no 

EQUIPMENT 

You'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speak¬ 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make te 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis- 
players—speakers—tape decks. 

SEPTEMBER SPECIALS 

IWIMI IIHtllll 

MAGNAVOX 8WR speaker 
(f.c. 30-15,000 c.p.s., voice coil 2.7 
or 15 ohms) and 1.9 cubic feet re¬ 
flex cabinet. £14/10/, including 
packing. 

WHARFEDALE GOLDEN 10 

or Goodmans Twinaxiom 10 
speaker (v.c. 15 ohms) and 3 cubic 
feet reflex cabinet. £28/10/, in¬ 
cluding packing. 

Cabinets are made of Jin ply to 
speaker mfrs. design. Maple, wal¬ 
nut or rosewood colours First- 
class lacquer finish. 

“Make-lt-Yourself” cabinet kits 
to suit all speakers, from £5/15/ 
for Sin. 

Stereo Amplifier, 8 watts, with 
two 8WR speakers and Garrard 
stereo-monaurat changer-player, 

£34. 

S Element TV Aerials. Highly 
efficient and designed especially for 
weak signal areas, for receiving sta¬ 
tions located as follows: All capital 
cities £5/5/, Ballarat, Goulburn 
Valley, Canberra, £5/15/; Darling 
Downs and N.E. Tasmania, £5; 
Central Tablelands (N.S.W.) and 
Bendigo. £6/15/? Latrobe Valley, 
£4/10/. 


Write for Stereo Catalogue 

H.B. RADIO PRODUCTS 

Manufacturers of Quality Radio 
and Radio Furniture for 31 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 


SONY SERVICE 


Bring or send your Sony 
Transistor radio for repair. 

Vlost spare parts are available but 
for use in our repairs only. 


SONY 


"RESEARCH MAKES 
THE DIFFERENCE" 


We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 
Phone 27-5831. 
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YOUR 


DIRECT IMPORTERS 


FROM U.S.A. 



Look at these FERRODYNAMIG 
prices—compare them with other makes 
THEN SAVE YOURSELF ££’s 


You pay no warehousing charges 
or distribution commissions! 


America's finest professional quality 
recording tapes at lower prices than 

you're used to paying 


Type 

Tape 

Reel 

List 

Net Price Per Reel 

No. 

Footage 

Size 

Price 

1 to 5 

6 to 24 

I 15C3* 

150 

3" 

14/6 

9/6 

8/6 

15D5 

600 

5" 

30/- 

20/- 

18/- 

i 15D57 

800 

53/4" 

40/- 

26/6 

23/9 

: 15D7 

1,200 

7" 

49/- 

32/6 

29/3 

: 10C3* 

225 

3" 

15/6 

10/9 

9/9 

10D5 

900 

5" 

37/6 

25/- 

22/6 

10D57 

1,200 

5 3 /4" 

50/- 

33/- 

29/9 

10D7 

1,800 

7" 

60/- 

40/- 

36/- 

15D5M 

600 

5" 

37/6 

32/6 

29/3 

15D7M 

1,200 

7" 

62/6 

55/- 

49/6 

10C3M* 

225 

3" 

18/9 

12/6 

11/3 

10D5M 

900 

5" 

45/- 

30/- 

27/- 

10D57M 

1,200 

53/4" 

60/- 

40/- 

36/- 

10D7M 

1,800 

7" 

75/- 

50/- 

45/- 

5C3M* 

300 

3" 

22/6 

15/6 

14/- 

5C32M* 

600 

3 Vi" 

37/6 

25/- 

22/6 

5D5M 

1,200 

5" 

57/6 

37/6 

33/9 

5D57M 

1,600 

53/4" 

75/- 

50/- 

45/- 

5D7M 

2,400 

7" 

97/6 

65/- 

58/6 

5D7MT 

2,400 

7" 

132/6 

87/6 

78/9 


6 big features of 

BRAND 5 

NEW, IMPROVED, EXCLUSIVE, DRY SYNTHETIC LUBRICANT 
No squeal, no gumming of heads, vastly reduced head wear. 

NEW, HARDER, SCRATCH-RESISTANT FORMULATION 
No flake-off, peeling or deposit on guides and heads. 

INCREASED OUTPUT 

Reduced distortion at same recording level. 

IMPROVED FREQUENCY RESPONSE 
Sharper, brighter recordings. 

IMPROVED UNIFORMITY 
Lower modulation noise. 

NEW, STURDY, ONE-PIECE, QUICK-THREADING REEL OF MS-19X 
Stable, warp-free operation. 


CASH SALES: 



PTY. LTD. 

88 King Street, Sydney. Phone BL1551 

ALSO AT SNOWS, CNR. LIVERPOOL AND PITT STS. 


DESCRIPTION 


Acetate Base 1£ mil. Standard 
Play. 

Meets every professional, educa 
tional and home recording 
requirement. Full range record 


Acetate Base 1 mil. Long 
Play. 

50% more recording pi 
time. Full fidelity with 
mum economy. 

Dupont Mylar Base 1$ mil. 

Standard Play. 

Highest quality. Gr 
strength. Unequalled rec 
characteristics. 

Dupont Mylar Base 1 mil. 

Long Play. 

Superior quality, greatly 
extended playing time. Excep¬ 
tional reliability under adverse 
conditions. 

Dupont Mylar Base { mil. 

Double Play. 

100% more recording time. 
For extended play applications 
under favourable conditions 


Dupont Mylar 
Tensiiized. 


Base } mil. 


* In ready-to-use mailing carton. 
Postage: 3", 6d.; 5", 9d.; 5%", 1/-; 7", 


1/3. 


MAIL 


—send your order with cheque, money order, postal notes to 

GREEN CORPORATION LTD. 

88 King Street, Sydney. Phone. BL 1989 


FD/3 
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a harmonica? Who else could integrate 
so completely with an orchestral group 
as he does? 

“St. Louis Blues” sets the mood for 
side 1, which continues with “Blues In 
The Night,” “Begin The Beguine,” 

“Hand To Mouth Boogie,” “Star Dust” 
and “That Old Black Magic.” 

Side 2 sees a wide variation in mood 
but every number a further test of the 
player’s musicianship: “Malaguena,” 

“My Little Town Belz,” “Clair De 
Lune,” “Hora Staccato” and “Roumain- 
ian Rhapsody Opus 11” (Enesco). 

From an original American Decca re¬ 
cording, the quality is to good average 
mono standard. In short, well worth 
adding to your collection, if it doesn’t 
already contain an Adler disc. (W.N.W.) 

★ ★ ★ 

AN EVENING WITH PERRY COMO. 

With Mitchell Ayres And His 
Orchestra. Mono, RCA Camden, 
CAL-742. 

If you don’t have a Perry Como disc 
in your library, here’s an excellent oppor¬ 
tunity to make good the omission at a 
budget price. 

Inspired by his popular television 
show, most of the numbers reflect his 
relaxed, easy style. There’s plenty of 
amour, some soft lights and sweet music, 
a spot of swing and even a string of 
puns on American State names in his 
“Delaware.” 

The tiles: “Caterina,” “Swinging Down 
The Lane,” “It’s Easy To Remember,” 

“South Of The Border,” “Angry,” “Dela- 
were,” “They Can’t Take That Away 
From Me,” “Sposin,” “I Had The 
Craziest Dream’ and “Deed I Do.” 

Technically speaking, the disc is okay. 
(W.N.W.) 

★ ★ ★ 

BURL. Burl Ives with Chorus and 
Orchestra directed by Owen Brad¬ 
ley. “Mary Ann Regrets,” “Curry 
Road,” “The Moon Is High,” “How 
Do You Fall Out Of Love,” 
“Busted,” “Poor Boy In A Rich 
Man’s Town,” “The Same Old 
Hurt,” “I’m The Boss,” “The Bliz¬ 
zard,” “She Didn’t Let The Ink Dry 
On The Paper,” “Green Turtle,” 
“Holding Hands For Joe.” Festival, 

Mono. FL-31,012. (Also available 
in Stereo.) 

Like Burl Ives? Well here is another 
good one from the “old smoothie” of 
the folk singing world. Technically and 
musically a fine disc. (K.W.J.) 

★ ★ ★ 

AROUND THE WORLD IN SONG. 

The George Mitchell Choir Con¬ 
ducted by Robert de Cormier. 

Stereo. HMV 1472. 

If you’re inclined, from the title, to 
dismiss this as just another workman¬ 
like but otherwise routine group of songs, 
don’t be too hasty. There’s nothing 
about this collection that is merely 
routine. 

Not a large group—the cover picture 
shows 18 members — the George Mit¬ 
chell Choir nevertheless has a vivid, 
dynamic quality, which is evident on 
solo voice, duet, trio or full ensemble. 

The choir may have been popular 
on British television but it certainly 
could not have sounded as well as it 
does on this disc, aided by a superb 
piece of stereo recording. That all this 
should be so is not surprising, con¬ 
sidering the choir’s earlier experience 
with Harry Belafonte and the B.B.C. 
engineering background of their pro¬ 
ducers. 

The titles include “Wimoweh” (South 

Radio, Television & Hobbies, September, 1963 


Africa); “The Virgin Mary Had A Baby 
Boy” (West Indian); “The Cuckoo” 
(Kentucky); “Kalinka” (Russian); “Wan¬ 
derin’ ” (U.S. hobo theme); “This Train” 
(Negro Gospel); “Ox Driver’s Song” 
(American ballad); “There Was An Old 
Woman” (modern folk humour); 
“Alouette” (French Canadian); “Sixteen 
Tons” (modern folk ballad); “Where 
Have All The Flowers Gone” (Jamaica); 
“If I Had A Hammer” (modern folk 
ballad). 

Technically, there’s a few passages that 
will try the tracking ability of your cart¬ 
ridge but, even assuming a bit of tracing 
distortion should it falter, you’ll still 
enjoy the disc for its most effective use 
of the stereo medium. And you’ll cer¬ 
tainly enjoy the music. 

One to hear. (W.N.W.) 


POPULAR JAZZ 


UNIQUELY MANCINI. The Big Band 
Sound of Henry Mancini. RCA, 
Stereo. LSP-2692. 

Henry Mancini has a rare talent for 
creating exciting music and whether his 
role is that of composer, arranger or 
conductor his music is always trade- 
marked Mancini, hence the title of this 
new album. 

Of the 12 numbers on the disc, three 
are originals (“Banzai Pipeline,” 
“Cheers” and “Lonesome”) and the re¬ 
maining nine are standard “swingers” 
which have been given the Mancini 
special treatment. 

Quality wise the disc is fine and, if 
you are a confirmed Hi-Fi as well as 
jazz enthusiast, here is one disc which 
will really test the compliance of your 
pickup cartridge. (K.W.J.) 

★ ★ ★ 

THE COMEDY. With the Modern Jazz 
Quartet and guest star Diahann 
Carroll. Personnel — John Lewis, 
Milt Jackson, Percy Heath, Connie 
Kay. Universal Record Club, 

Mono. UJ-499. 

John Lewis, musical director of the 
M.J.Q., has, for some time, been inter¬ 
ested in and influenced by the Italian 
commedia dell-arte. This influence 

was first evidenced in their album “Fon- 
tessa” and is very much to the fore in 
this new album. 

Like many twentieth century poets and 
artists, Lewis has been fascinated by 
the characters of the commedia dell’arte 
and the improvised manner of its per¬ 
formances. The healthy realism of the 

Italian comedy has a parallel in much 
down-to-earth jazz and in one other im¬ 
portant respect these two art forms show 
similarity: the universality of their ap¬ 
peal. 

In this latest album Lewis has com¬ 
posed each of the numbers around a 
particular character or place in the com¬ 
media dell-arte. These numbers and the 
character or place they portray are as 
follows: “Spanish Steps”—descending into 
a Roman square where in other times 
one might have seen the players erect a 
platform and present one of their 
comedies; “Columbine — comes in, a 
shimmering vision straight out of a paint¬ 
ing by Watteau; “Pulcinnella”—is the 
not-so-young rogue that English-speaking 
countries have transformed into Punch; 
“Pierrot”—is the young, handsome lover 
who has an engaging simplicity and 
charm; “La Cantatrice” — portrayed by 





SPEAKER 

SYSTEMS 


8" SYSTEMS 


Your choice of Column, Rectangu¬ 
lar or Slim-line Cabinets fitted 
with:— 

Goodmans Axiette 8" Speaker. 

£27.9.6 

Goodmans Twin Axiette 8” 

Speaker . £29.6.6 

Goodmans Tri Axiette 8" Speaker. 

£35.9.0 


10 " SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with:— 

Goodmans Axiom 10" Speaker. 

£33.5.0 

Goodmans Twin Axiom 10" 

Speaker . £35.6.0 

Goodmans Tri Axiom 10" Speaker. 

£42.2.6 


12 " SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with Good- 
mans ARU 172 with:— 

Goodmans Axiom 201 Speaker. 

£56.6.9 

Goodmans Axiom 301 Speaker. 

£67.17.0 

Goodmans Tri Axiom 212C 

Speaker . £67.13.3 

Goodmans Tri Axiom 612C 
Speaker . £78.2.3 


12" Multi-Speaker Systems 


Your choice of Rectangular or 
Semi-Corner Cabinet fitted with 
Goodmans ARU 172 with:-— 

1 Goodmans Audiom 51 Bass 
Speaker. 

1 Goodmans Midax 650 Mid 
Range Speaker. 

1 Goodmans Trebax 100 Tweeter. 

1 Goodmans X0950/5000 Cross¬ 
over. 

2 Goodmans Attenuators. 

£ 117 . 17.9 

As above, but with Goodmans 
Audiom 61 Bass Speaker. 
£ 131 . 4.0 




Goodmans Eleganzia System 


Containing specially designed 12" 

and 6" Speakers . £62.6.0 

(Cabinet Size: 27" High, 20" Wide, 
61" Deep.) 


Full technical information & illustrations on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN, SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 

101 













































QSmmmmMmfflmWtM transcription 

^ '■ u turntables 


This turntable has been designed specifically to answer the 
stringent requirements of stereo disc playback and in addition 
provides superior performance for the reproduction of monaural 
microgroove recordings. It considerably exceeds the broadcast 
specification for transcription turntables in respect of hum, 
rumble, wow and flutter. Craftsmanship and precision combine to 
produce a turntable of lasting quality and superior performance. 
Operating at the two fixed speeds of 33V3 and 45 r.p.m., the full 
12" turntable is lathe turned and manufactured of non-ferrous 
material. All revolving shafts are precision ground and lapped to 
a mirror finish and run in new type adjustable nylon bearings. 


SPECIFICATIONS 

Rumble: *50dbs. when measured at RIAA characteristics. 

Hum level: less 80 dbs. Wow: 0.15%. Flutter: 0.1%. 

Finish: Styled in matt black with satin silver trim. Turned aluminium 
control knobs. Power consumption: 10 watts max. 

Minimum size motor board required: 15%" x 13V2" with 3 3 V' 
clearance below. 


Variable 3 Speed 
Transcription Turntable 

£50 RETAIL 


the connoisseur craftsman ill 3-speed transcription turntable 
has been designed to provide the ultimate performance, for both 
stereophonic and monaural disc playback. A heavy non-ferrous 
12" lathe turned turntable revolves at speeds of 78, 45 and 33V3 
r.p.m. and a vernier control with micrometer adjustment provides 
a further 4% variation on all speeds. The large stroboscope fitted 
beneath the turntable platter is illuminated by its own internal 
neon light source, and is viewed through a reflecting mirror 
making possible the precise adjustment of speed and pitch. 


Two Speed 

Transcription Turntable 

£36 RETAIL 



foster dynamic microphones 


for hand-sfand-desk-layallier use 
SPECIFICATIONS: 


Output Impedance 
Effective Output level 

Frequency Response 

Directional Characteristics 

Size 

Cable 

Complete with: 

Stand 

Adaptor-Swivel 
Neele Cord 


50 ohms, or 50k ohms. 

-58 dB (50k ohms). 

1,000 c/s (Odb = IV/microbar 
100 to 12,000 c/s ± 5 dB 

OMNI-DIRECTIONAL 
7/8" dia. 31" length 
3mm. P.V.C. 12’ 

Desk Type (Model SF-11) 

5/8" 26 T.P.I. to 5/16" WHIT. 

to suit microphone clip 
For lavallier use 


Price Retoil 50k ohms -- £5/5/- 

Plus Soles Tox - 10/11 


Marketed by 


Price Retail 50 ohms — £4/12/6 

Plus Sales Tax -- 9/8 


iZEPHYR PRODUCTS PTY. LTD. 

SIHIOHSTSES^OLENmS^UAVICTO^IA^ 

MAMJFACTUKK OF UNO 4 EUCTRKU EQUIPMENT i COMPONENTS 


AGENTS D. K. Northovcr & Co.; Neil Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 
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Diahann Carroll, was a minor figure in 
the commedia dell’arte who substituted 
for one of the other actresses if they 
became ill; “Harlequin”—is characteris¬ 
ed by the poet Verlaine as a “droll wag 
but no fool”; “Piazza Navona” is an¬ 
other Roman square where we can visu¬ 
alise an outdoor stage for the company 
of commedians. All of these numbers 
are superbly performed and are fine, 
serious jazz. 

Technically the disc is fine, too, and 
I would say it’s one not to be missed, 
particularly at the price asked by the 
club. (K.W.J.). 

★ ★ ★ 

THAT RIGHTEOUS FEELIN\ the 
great new gospel-flavoured style of 
Jonah Jones with the Jubilee Four, 
Dick Hyman, and the New Dis¬ 
ciples of Rhythm, Capitol, Stereo, 
ST-1839. 

The words “gospel flavoured style” in 
the title of this disc are a most apt 
description of the musical content. Al¬ 
though most of the tunes are not reli¬ 
gious in character, the style of their 
presentation is characteristic of the 
Negro gospel church, particularly those 
of the deep south. 

Throughout the disc Jonah Jones 
varies his trumpet style from hot to 
mellow, playing with a subtle skill and 
humour that sets very well against the 
backings, which include Dick Hyman’s 
hymn-like organ chords and gospel 
rhythms, and the voices of the Jubilee 
Four, who don’t sing the conventional 
lyrics, but keep things in a hand¬ 
clapping mood with wordless riffs or 
single words and phrases in rhythmic 
repetition. 

The numbers they play are as fol¬ 
lows: “Yes Indeed,” “Mandy,” “Work 
Song,” “Ramblin’ Rose,” “Spanish Har¬ 
lem,” “ The Lonesome Road,” “The 
Preacher,” “Deed I Do,” “Memories Are 
Made Of This,” “Jonah’s Sermon,” 
“Look Up,” “Down By The Riverside.” 

Technically the disc is first class, with 
an excellent stereo spread and fine 
balance. (K.W.J.) 

★ ★ ★ 

JAZZ IN THE MAKING—THE CLAS¬ 
SIC ERA. Featuring the O.DJ.B., 
King Olivers jazz Band, New Or¬ 
leans Rhythm Kings, Louis Arm¬ 
strong’s Hot Five, Clarence 
Williams’ Washboard Five, Bix Beid¬ 
erbecke And His Gang, The Dixie 
Stumpers, Duke Ellington And His 
Orchestra, McKenzie And Condon’s 
Chicagoans, Louis Armstrong And 
His Orchestra, Luis Russell And 
His Orchestra. Parlaphone, Mono, 
PMC-1195. 

For the true “trad” jazz enthusiast and, 
in fact, anyone interested in the early 
New Orleans jazz scene from either a 
historical or a musical point of view, 
this is probably one of the most exciting 
discs to be released in this country for 
some time. 

In the personnel of the various groups 
can be found some of the most famous 
names in jazz, many of whom made only 
brief appearance on disc. Historically, the 
disc traces the trend of New Orleans 
jazz betweem the years 1919 to 1930 and 
includes the first recording ever made of 
a jazz band (O.D.J.B., May 19, 1919). 
Musically the disc is superb, for it feat¬ 
ures only numbers which were “classics” 
of the particular groups performing. 

The numbers are as follows: “Tiger 
Rag,” “High Society Rag,” “She’s Crying 
For Me,” “Muskrat Ramble,” “Cushion 


Foot Stomp,” “Savoy Blues,” “At The 
Jazz Bank Ball,” “St. Louis Blues,” 
“Black And Tan Fantasy,” Nobody’s 
Sweetheart,” “Ain’t Misbehavin’ ” and 
“Panama.” 

Although pressed in Australia, the disc 
is jacketed in an imported cover which 
features a photograph, taken from the 
Jazz Music Files, of an early New Or¬ 
leans funeral band. In addition to fairly 
extensive jacket notes, a printed sheet is 
included which gives some useful infor¬ 
mation on the nature and origins of jazz, 
plus a short history on the New Orleans 
and Chicago scene. 

Considering the recording dates, the 
technical standard is quite good. Alto¬ 
gether, this is probably one of the best 
all-round collections of early jazz record¬ 
ings I have heard to date and I would, 
therefore, have no hesitation in marking 
it—highly recommended. (K.W.J.) 

★ ★ ★ 

SATCHMO SHOWCASE, Louis Arm¬ 
strong—Vocal with Orchestra. Fes¬ 
tival, Mono. 7in 45 r.p.m. 
FX-10,620. 

This disc was originally released to 
coincide with the March-April, 1963, 
Australian tour of Louis Armstrong and 
features selected favourites from four 
of his best-known albums. They are 
as follow: “Blueberry Hill” (from Sat- 
chmo’s Golden Favourites), “Some of 
These Days” (from King Louis), “When 
You’re Smiling” (from Louis Armstrong 
at The Crescendo), and ‘This Train” 
(from Louis And The Good Book). 

Musically, these are excellent ex¬ 
amples of the Armstrong art and those 
wishing a sort of “pocket Louis” could 
do much worse than give a listen to 
them. Technically, the recording is fine. 
(K.W.J.) 

★ ★ ★ 

GEORGE WEIN and the NEWPORT 
ALL - STARS. Personnel: Ruby 
Braff, Marshall Brown, Pee Wee 
Russell, Bud Freeman, Bill Takas, 
Marquis Foster and George Wein. 
Impulse, Mono. IL-31,017. 

Newport at Rhode Island in America 
is probably best known throughout the 
world as the scene of the America’s Cup 
yacht racing, but, to the ardent jazzman, 
it also means the place where the annual 
Newport Jazz Festival is held. 

In 1962 the annual festival was produc¬ 
ed by George Wein and one of the 
highlights of the session was the All-Star 
group which he organised and led. So 
popular was this group that Impulse were 
prompted to reproduce their portion of 
the program on this disc. 

Because they were brought together 
only for the jazz festival performance 
and this later recording, one could not 
expect the group to have the well integra¬ 
ted and closely knit sound of some of the 
larger established groups and, in fact, to 
a certain extent this is so. In many 
places, however, there is a remarkable co¬ 
hesiveness and spontaneity which seems 
so frequently to result when a bunch of 
well schooled jazz musicians get together. 

The numbers they play are as follows: 
“At The Jazz Band Ball,” ‘The Bends 
Blues,” “Crazy Rhythm,” “Slowly,” “Ja- 
Da,” “Keepin’ Out Of Mischief Now,” 
“Blues Turning Grey Over You,” “Lulu’s 
Back In Town.” 

For those who like to sample a disc be¬ 
fore buying, I would suggest you play at 
least one complete side for, on this disc, 
the mood changes quite dramatically 
from track to track. Technically, I could 
discern no faults whatsoever. (K.W.J.) 


EKCO - STYLUS 

RADIOGRAM 

NEEDLES 

To 'V.I.P.'s (Our customers everywhere) 


• Do you know our policy 
carries innovations, planned 
for your benefit? 

• After a quarter-century of 
precision engineering. 

• We are Needles Special¬ 
ists. 

• Your wish is our command! 

A guaranteed, superlative 
product. 

After Sales Service. 

INSIST ON EKCO-STYLUS 
TO BE SURE! 

Available all Leading Music Houses 


Manufactured by: 

Ernest Kuenzll Pty. Ltd. 

60 Hunter Street, Sydney 
28-6991 28-6991 


MINITEST 2 

(Import from W. Germany) 

a transistorized os¬ 
cillator every TV 
technician or engin¬ 
eer could use. 

It is a small and 
handy signal gener¬ 
ator for finding de¬ 
fective circuits in 
VHF and UHF tuners 
and converters, as 
well as in video, i.f. 
and output stages. It 
can be also used as a 
bar pattern or a net 
pattern generator. 
MINITEST 2 is not 
larger than a ballpoint 
pen and weighs less 
than an ounce (0.9 oz), 
including the battery. 

Size: O.D. 0.43" x 5.12" tong. 
Frequency: Puts* repetition 

about 250 KC harmonics up to 
500 MC. Output voltage: No 
load about 8 volts p to p 
Input: 500 volt MAX. 

Price £7/7/- 

(includas Salts Tax. Postaga 
axtra 3/.) 

Write or phone (evenings) 68-3908 

M. HOLLAND 

16 Oxley St., Glebe Point. N.S.W. 
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WARBURTON FRANKI 


RADIO AND TV ACCESSORIES 


New Imported Lines—Just Arrived 


ORDER WHILE 

HEADPHONES — Hi-lmpedonce. 

Attractive White Earpieces—Type T20 

25/6 pair inc. postage. 

AMPLIFIERS 

STEREO MODEL YA-T30A 

Housed in attractive metal cabinet. Output Power — 

7 watts per Channel. Frequency Response ± 1DB — 

40 to 20,000 c.p.s. Harmonic Distortion — Less than 
1%. Hum and Noise — 58 DB below rated output. 
Input for full output — 300 M.V. Output Impedance 
—4, 8 and 16 ohms. 

Controls—(1) Phone Tuner, Auxiliary. (2) Stereo. 

Mono. (3) Speaker Reverse. (4) Tone. 

Valves—1—12AX7, 2—6BQ5, 1—6CA4. 

Size—9±in x 4iin x 7in. Weight—91bs. 

19 gns. inc. freight. 

RECORDING TAPE 

Well known imported brand — 3in 300ft— 

plus pack and post 6d. I U / O 

5in 900ft— 19/11 plus pack and post 9d. 

7in 1800ft— 37/6 plus pack and post 1/-. 


STOCKS LAST 

ELECTRIC MEGAPHONES 
Fomous T.O.A. Brand — Type EM407 

Voice range—500ft. Batteries—4 x 935. Gives 5-6 
hours use. Size—6in diameter x lOfin long. Weight 
—l-81bs. £10/12/6 inc. postage. 

TRANSISTORISED MICROPHONE 
MIXER 

Enables 4 microphones to be used from one Input. 
Separate volume controls for each channel. Attractive 
metal box 6in x 2$in x 2±in. Connections by standard 
Phone Plug. 9 volt battery supplied. 

£5/7/6 inc. postage. 

CIRCULAR METAL SPEAKER 
HOUSING complete with SPEAKER 

9iin overall diameter. 2iin overall depth. Frequency 
range — 90 to 9000 c.p.s. Voice Coil Impedance — 
16 ohms. DUST COVER SUPPLIED — Ideal for 
Cars, Ceiling Installations, Outdoors, etc. 

£ 5 / 2/6 inc. postage. 


TRANSISTOR TAPE 
RECORDERS 

Famous UNICORN Brand. Few only 
to clear. Supplied complete with micro¬ 
phone, earpiece and battery. 

14 gns. inc. freight. 

RESISTORS 

English make 10% tolerance. Most 
preferred values available: 

1 watt— 49/6 per 100 or 7/- doz. 
i watt— 39/6 per 100 or 5/6 doz. 
Plus postage 1/- per 100 or 5d per doz. 

IMPORTED 2 WAY 
INTERCOMMUNICATION 
SETS—TRANSISTORISED 

Supplied complete with master station, 
remote station, connecting wire and 

battery. £5/15/0 inc. postage. 


SILICON DIODES 

400 P.I.V. at 1 ampere. 

9/11 each. Inc. postage. 

CAR AERIALS 
Electric No-Touch Type 

Top Cowl mounting — for connection 
to car radio on-off switch. Turn Radio 
on and the Aerial rises—turn radio off 
and the aerial sinks out of sight. 

18 gns. plus pack and post 4/6. 

POWER TRANSFORMERS 

A. & R. Brand. 

Stocks going down fast, so order im¬ 
mediately to avoid disappointment. 
1955—40 M.A.—285V A Side. 
1917—50 M.A.—280V A Side. 

6.3V at 6A. 
16V at .45A. 
1916—70 M.A.—325V A Side. 

6.3V at 2.25A. 

19/11 Plus pack and post 2/7. 


CRYSTAL TURNOVER 
CARTRIDGES complete with 
L.P. and Sapphire Stylii. 

29/11 Plus pack and post 6d. 

TRANSISTOR 
A.M. TUNERS 

Works off 216 Eveready 9 volt Battery 
—(Not Supplied). Contains 3 transis¬ 
tors, 1 diode. Numbered tuning Knob, 
ferrite aerial, etc., supplied. Size— 
4in x 2|in x If in. 

£7/10/0 inc. postage. 

PICKUPS 

Attractive Arm fitted with Australian 
made turnover crystal cartridge com¬ 
plete with L.P. and standard Sapphire 
Stylii. 

35/6 

Also above arms available less cart¬ 
ridge. 

15/6 inc. pack, and post. 



WARBURTON FRANKI 

359 LONSDALE ST., MELBOURNE — MU 8351 


lil_ 1 i & 

m LONSDALE cp 
ST S 



• TRADE ALSO SUPPLIED 

• OPEN SAT. MORNING 

Please include postage or 
freight with all orders. 
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TRADE REVIEWS 

AND RELEASES 


ALL-TRANSISTOR STEREO AMPLIFIER 

The amplifier pictured is the Model TW-30, a fully transistorised stereo 
amplifier recently added to the “Trio” range. It was sent to our labora¬ 
tory for reviewing purposes by the importers of Trio equipment, Bardsley 

Import Trading Co. 





V/TEASUR1NG only il^in x 4in x Sin 
1 A and attractively finished in brown and 
gold, the TW-30 is styled for bookshelf or 
desk-top use. For proper cooling, however, it 
should have a few inches of free space 
surrounding the case, particularly at the top. 

Twenty-two transistors and two diodes 4 
are used in a circuit having neither output 
nor driver transformers. The nominal rating 
is 5 watts RMS per channel (10 “American 
watts), but the unit will deliver 6 watts 
RMS per channel before clipping occurs. 

Inputs are provided for magnetic pickup, 
radio tuner, tape recorder, crystal pickup, 
and auxiliary devices. The sensitivity at 
1 Kc/s for the magnetic pickup input is 
s$>proximately 2.5 mV, and for the other 
inputs approximately 90 mV — both for 
full output. These are measured sensitivities 
rather than those claimed; the notes supplied 
with the amplifier are apparently in error 
here, as the Tuner-Tape-Crystal sensitivity 
is shown as 15 mV. 

The amplifier will operate with speakers 
having a voice coil impedance of from 4 
to 16 ohms. A speaker phasing switch is 
provided, which is most convenient and 
makes it unnecessary to twist and untwist 
connections to determine the correct phas¬ 
ing. High impedance output connectors are 


provided, for feeding other amplifiers or 
tape recorders. 

The frequency response is quite compar¬ 
able with valve amplifiers, as is the dis¬ 
tortion level. The output impedance is close 
to 1 ohm, which provides excellent speaker 
damping. 

The treble control provides 6 dB of boost 
and 13 dB of cut at 10 Kc/s, while the 
bass control provides 9 dB of boost and 
11 dB of cut at 50 c/s. Rocker-type 
switches allow the user to introduce a 
rumble filter, a scratch filter and a loud¬ 
ness equalisation network into each channel. 

The TW-30 will operate from either the 
220-240 volt mains or a 12-18 volt DC 
supply. Thus it is equally suited to city and 
rural locations. 

It is fitted with an overload protection 
circuit, which protects the output transistors 
and power supply components if the amp¬ 
lifier is dangerously overdriven or the out¬ 
put terminals are accidentally short- 
circuited. 

Supplied complete with connection plugs 
and nttings, the TW-30 sells for £122 re¬ 
tail. Inquiries regarding availability or fur¬ 
ther information should be directed to 
Bardsley Import Trading Co., Box 47, 
P.O., Glebe, N.S.W. (J.R.). 


MARCONI MEASURING OSCILLOSCOPE 


A NEW Marconi precision laboratory 
measuring oscilloscope is available from 
Amalgamated Wireless (Australasia) Limited. 
The new oscilloscope, type TF2200, has been 
developed for the investigation of complex 
waveforms. It has a bandwidth of D.C. to 
35 Mc/s, at 50 mV/cm sensitivity, without 
distributed amplifiers. Three plug-in pre¬ 
amplifiers—single-trace, dual-trace, and TV- 
differential—adapt the Y-input circuit to 
cover almost all possible requirements. 

Other features of the instrument include: 
12 nsec, rise time for less than 1 per cent 
overshoot; 10 nsec/cm writing speed; sweep 
delays from less than 1 nsec to 5 seconds 
for detailed waveform examination or line 
strobe; two-position frequency roll-off; sim¬ 
plified triggering controls. 

Two methods of time and voltage meas¬ 
urement are provided. An internal calibrat¬ 
ing signal enables the X- and Y-amplifiers 
to be set against a graticule ruled in centi¬ 
metre squares, which will permit measure¬ 


ments to an accuracy of plus/minus 3 per 
cent. Alternatively, calibrated shift potentio¬ 
meters may be used to displace the trace 
relative to reference point (slide-back 
system), which gives an accuracy improved 
to Dlus/minus 2 per cent. 

The cathode ray tube presents a 5 cm 
display, and normally has a P2 (green) 
phosphor. Long persistence tubes may be 
used to take advantage of the very slow 
sweep available from the time base. The tube 
face is of 5 inches diameter, and a post¬ 
deflection accelerating potential of 10 kV is 
used. 

Provision is made for the use of probes, 
cameras and special graticules. 

All controls are on the front panel, and 
they are coloured and clearly identified so 
that operational simplicity is attained; apart 
from changing the pre-amplifier plug-in 
units and probes, all modes of operation 
may be selected by switching, without the 
use of external links. 


BOYT’S 

RADIO & ELECTRICAL 
PTY. LTD. 

£ ; 



TUBULAR EXTENSION 
SPEAKER 

For use with Transistor Radios 
this speaker gives your transistor 
Tonal qualities of a cabinet 
Radio for just— 

48 /- 


& 




JUNIOR NIKE AND 
LOUDSPEAKER 

The ideaf children's 
gift which will give 
entertainment as well 
as education, it 
is battery-opera¬ 
ted and has a 
50ft. extension. 

£ 4 / 19/6 




AGMER BINOCULARS 

Centre Focussing Prismatic 
Binoculars at prices ranging 
from £7/19/8 for 6 x 30 
to £13/19/6 for 12 x 50 


Showrooms: 

92 Burlington St., 
Crows Nest. 

Phone 92-6161-2-3. 

3 Barlow Street, Sydney. 

Phone 61-2323 
39 Pacific Pde., Dee Why. 
Phone 98-8555 


Radio, Television & Hobbies, September, 19 63 


105 































“OXFORD” 

CASES AMD CHASSIS 







W 


H 

D 

MC3 Plain Cases . .. 

3 

X 

£1 

3 x 

2 6 

3 

MC4 . 

7 

X 

£1 

4 x 

5 0 

4 

MC42 . 

6'/a 

X 

£1 

4V4 x 

5 0 

2 

MC6 .. . 

6 

X 

£1 

6 x 

9 9 

6 

MC6 Alumin. Chassis 

544 x 

5 x 
15 0 

2 

MC7 . ... 

10 

X 

£2 

8 x 

0 0 

7 

MC7 Alumin. Chassis 

9 

X 

£1 

6V4 x 

3 6 

2 

MC9 . 

12 

X 

£1 

6 x 
17 6 

4V4 

MC62 ... ... 

6 

X 

£i 

6 x 

5 0 

2Vx 

MC67 .. 

12 

X- 

£2 

7 x 

0 0 

6 

MC67 Alum. Chassis 

11 

X 

£1 

544 x 

3 6 

2 

MC79 .. 

15 

X 

£3 

9 x 

5 0 

7 

MC79 Alum. Chassis 

14 

X 

£1 

7 x 

7 6 

2 

MC81 . 

10 

X 

£2 

10 x 

5 • 

8 

MC81 Alum. Chassis 

9 

X 

£1 

744 x 

4 6 

2 

MC811 .. 

12 

X 

£2 

11 X 
15 0 

8 

MC811 Alum. Chassis 

11 

X 

£1 

744 x 

5 0 

2 

MC4A Louvred Ends 

8 

X 

£1 

5 x 

7 6 

4 

MC4A Alum. Chassis 

7 

X 

3V4 x 

16 6 

1 

MC5A Louvred Ends 

9 

X 

£1 

644 x 
12 0 

5Vi 

MC5A Alum. Chassis 

8 

X 

5V4 X 

16 6 

2 

MC6A Louvred Ends 

6 

X 

£1 

6 x 
11 0 

6 

MC6A Alum. Chassis 

5% x 

5 x 

15 0 

2 

MC7A Louvred Ends 

10 

X 

£2 

8 x 

7 6 

7 

MC7A Alum. Chassis 

9 

X 

£! 

6V4 x 

3 6 

2 

MC8A Louvred Ends 

12 

X 

£t 

6 x 
17 6 

4 Vi 

MC8A Alum. Chassis 

11 

X 

£1 

4V4 x 

3 0 

1 Vi 

MC9A Louvred Ends 

12 

X 

£1 

6V4 x 
17 6 

4Vi 

MC9A Alum. Chassis 

11 

X 

£1 

4V4 x 

3 0 

P/4 

MC82A Louvred Ends 

MC82AP Louvred Ends. 

13 

x 8 x 
£2 12 6 

644 

perforated top 

13 

X 

£2 

8 x 
17 6 

6T4 

MC82A Alum. Chassis 

12 

X 

£1 

644 x 

4 6 

2 

MC82A Metal Cassis 

12 

X 

£1 

644 x 

2 6 

2 

MC86A Louvred Ends 

15 

x 10 x 
£3 5 § 

6 

MC86A Alum. Chassis 

14 

X 

£1 

544 x 

3 6 

2 

MC87A Louvred Ends 

15 

x 10 x 
£3 5 0 

8 

MC87A Alum. Chassis 

14 

X 

£1 

8 x 

7 6 

2 


MC82ASG for 1962 Audio Sig. Gen., 

£2 17 6 

OPEN AT LARGEST SIDES. 

ALL THE ABOVE PRICES 
PLUS ll'/z7c SALES TAX. 


MC3T Turn Over Lid 

MC42T Turn Over Lid 

MC5TA Turn Over Lid 
with Louvred Ends 

MC6T . 

MC67T . 

SF5 .. 

SF7 . 

SF7 Alum. Chassis 

SF79 ... 

SF79 Alum. Chassis 

SF71 . 

SF71 Alum. Chassis 

SF8 . 

SF8 Alum. Chassis 

SF9 . 

SF9 Alum. Chassis 

SF10 . 

SF10 Alum. Chassis 

SF5A . 

SF7A . 

SF79A . 


W 

3 


H 

x 3 x 
£12 6 

614 x 4*4 x 
£15 9 


x 6Vs x 

£1 12 6 

x 6 x 
£1 10 0 

x 7 x 

£2 0 0 

x 5 x 
£1 15 0 

x 6Vi x 

£1 15 0 


16 6 

x 6Vi x 

£2 0 0 


18 9 

6Vi x 


£2 

7 

£1 

1 

X 

8 

£2 

15 

£1 

4 

X 

9 

£3 

2 

£1 

4 

X 

10 

£3 

5 

£1 

6 

X 

5 

£1 

15 

X 

7V4 

£1 

17 

X 

6 Vi 

£2 

0 


5V4 

6 

6 

5 

VA 

7 VS 

7 VS 


10 

5 

7 

714 


ALL THE ABOVE PRICES 
PLUS 12V4% SALES TAX. 

ALL GOODS PLUS FREIGHT. 
SLIGHTLY HIGHER FROM AGENTS 


McKinnon nicholls pty. ltd., 

290 Rae St., Nth. Fitzroy, Vic. 48-4669. 

GERARD & GOODMAN LTD., 

192 Rundle St., Adelaide. 8-0242. 

HOMECRAFTS (TASMANIA), 

199 Collins St., Hobart. 2-2711. 

MARTIN DE LAUNAY P. L., 
Darby St., Newcastle. B4741. 

MARTIN DE LAUNAY P. L., 
Keira St., Wollongong. 

D. IRVINE & CO., 

401 George St., Brisbane. 




Manufactured by: 

HEATING SYSTEMS PTY. LTD. 

97 MARRiOT STREET, REDFERN, N.S.W. 
69-3764 69-7016 


1AX 


ADC-3 CARTRIDGE 
AUDIO DYNAMICS 

Pictured is the ADC-3 moving 
magnet stereo pickup cartridge, 
manufactured by the Audio 
Dynamics Corporation in New 
Milford, Connecticut, U.S.A. It was 
sent to our office for review recent¬ 
ly by Messrs J. H. Reproducers, of 
10a Pine Avenue, Elwood, S3, 
Victoria. 

TTHE caimed frequency response of this 
cartridge is 10-20,000 c/s plus or minus 
3 dB, with a separation of 30 dB over the 
range 50-7,000 c/s, a compliance of 15 
micro-cm/dyne both vertically and laterally 
and a stylus tip mass of 0.8 milligrams. 
The recommended playing force is from 
2 to 6 grams weight, and the load a 
nominal 47K. 

Tested in our laboratory, the sample 
played our regular musical “reference” discs 
with excellent clarity and no obvious peaki- 
ness. Measured at 2 grams with the TCS101 



frequency record the response on both 
channels was substantially as claimed, wi$i 
no marked peaks or troughs. The separation 
was very good, particularly at the high 
end, where there was a clear 15 dB, despite 
building rumble and other effects which 
tend to mask separation tests. 

The high compliance was verified with the 
overload tracks on the VSD-100 test disc, 
where the ADC-3 at 2 grams tracked the 
plus-8 dB track (the highest amplitude 
recorded) without a trace of distortion. The 
output from a 1 cm/sec RMS lKc/s tone 
track was 2.5 mV measured across 47K, 
placing it in the medium-output category. 

The ADC-3 is suitable for mounting on 
all arms having the standard iin-7/l6in 
mounting centres, and some mounting hard¬ 
ware is supplied. Unfortunately, the screws 
provided have no matching nuts, and are 
of a size and thread pitch not normally 
used here. Thus they will be of limited use 
to local users. 

However, this is a small point. In general 
the ADC-3 appears to be an excellent 
performer. It would be difficult to find 
another magnetic cartridge, capable of its 
performance, which sells for anywhere near 
the quoted retail price of £13, making 
it splendid value for money. (J.R.) 


Telecomponents Pty. Ltd. (A Division 
of Ferris Industries Limited) announce 
the appointment of new Victorian. Tele¬ 
components Wholesale Distributors to 
handle Telecomponents replacement 
parts. They .are:— 

General Accessories Pty. Ltd., 

153 Sturt Street, 

SOUTH MELBOURNE. VIC. 
Douglas Radio Co., 

177 Darling Road, 

EAST MALVERN, VIC. 
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PRINTED CIRCUIT RELAY 


The Rola Company (Aust.) Pty. Ltd. have announced the release in this 
country of the “Printact,” a new concept in miniaturized relays which 
are especially compatible to printed circuit design. 

'T'HE Printact relay 
A is designed so that 
the moving contacts, 
which are part of the 
armature assembly, 
mate directly with 
rhodium plated con¬ 
tacts which are actu¬ 
ally printed on the 
circuit board. The 
relay, therefore, be¬ 
comes an integral part 
of the printed circuit 
board, making pos¬ 
sible substantial 

savings in weight, 
space, assembly costs 
and servicing time. 

Fully encapsulated in a 7/8in high-impact 
plastic tube, the Printact relay has no return 
spring but employs instead a permanent 
magnet to hold the armature open. The 
magnetic force remains constant and elimin¬ 
ates the need for maintenance adjustment 
of armature tension. 

Recommended configurations for circuit 
design provide for switching up to three- 
pole double-throw or up to five-pole to a 
common line. Standard features include 
double-break-self-wiping contacts, polarised 
balanced armature, encapsulated coil, plug¬ 
in application and inherent snap action. 

Standard contact material is gold alloy, but 
palladium or silver are available for special 
applications. Either straight or bifurcated 
contacts are available, the latter being re¬ 
commended where maximum reliability is 
required. 

Manufacturer’s literature indicates that, 
with standard blades, the contact life of the 
Printact relay exceeds five million cycles 
when the contact load, dry circuit or re¬ 
sistive, is i amp. 24 volts DC. Higher cur¬ 
rents—to 5 amps at 24 volts DC or to 
i amp. at 110 volts AC—can be handled 
with a proportionately reduced life. 

Coil resistance of the standard 6, 12 and 
24 volt DC relays are 75,300 and 1200 ohms 
(500 milliwatts power consumption) with 
pull-in occurring at 80 per cent of rated 
voltage. Variations are available on special 
order. 

The operating time of the relay illustrated 
is 6i milliseconds and release time is 2 


milliseconds. The operating temperature 
range is from minus 60 deg. C to plus 97 
deg. C. Shock and vibration tests run to 
70 G. Hermetic sealing is easily achieved 
with varnish dip or epoxy cement. 

Further details, including price, etc., are 
available upon application to the Rola 
Company (Aust.) Pty. Ltd., of Caltex House, 
Kent Street. Sydney, or The Boulevard, 
Richmond, Victoria. (K.W.J.). 


MATRIX BOARD 
FROM "ZEPHYR" 

Illustrated below Is a new type of 
matrix board and its associated 
components which has recently 
been released in Australia by 
Zephyr Products Pty. Ltd. The 
new board has a hole spacing of 
.1 inch and a hole diameter of 
.045 inch. 


TUDOR 

RADIO 

L. f. Chapman 

418-420 KING STREET 
NEWTOWN 
PHONE LA1011 


ESTABLISHED 1940 


Speakers, every size 


£1/5/0 to 
£3/0/0 
£7/10/0 


Philips TV Tuners 
Transistor Speaker 
Transformers 
12-inch M.S.P. Speakers 
12P.S. 

Picture Tubes, 21-inch, 

110 deg. 

23-inch, 110 deg. 

2-gang and 3-gang Con 
dense rs 

Speakers, 10 x 2 
TV Safety Glass, all sizes 
Transformers. 40 mil. 

Garrard Plug-in Stereo 
Heads 

TV Masks, 23-inch, 21- 
inch 

50,000 Switch Pots 
10,000-ohm Pots 
2 meg. 1-inch Pots 
15K Pots 
50M Pots 
1 meg. Switch Pots 
TV Cabinets. 17-inch, to 
clear 

Gramophone Motors and 

Pickups, 4-speed, New £6/17/6 
Combination TV Radio 
Cabinet. New 
Speaker Transformers, 

5,000 to 3 ohms 
IF Transformers, Philips, 
each 

Aerial and Os. Coils, ea. 

Oak 4-position Switches 
2-Position 

Valves. 6R3, 1S5, 1T4 
6B8 

Dual 10,000 Pots 
15M Pots 
50M log 
1 Meg. 

i Meg, 25 Meg, 200M 
Lin. 200K Lin, 50M 
Log. 200K, 500K, 

500M, Log, 5OK, 

25,000 switch, each 
Electric Condensers, 3 in 1. 

50, 350, 400 
50. 350, 400 
50, 350, 400 
24, 350. 400 
100, 25, 40 
50, 350, 400 
8 mfd, 350 
16 mfd, 350 
32 mfd, 350 
TV Power Transformers £2/10/ to £5 
TV Power Transformer, ideal for 
amplifiers, 300 mil., 285 aside £4 
Resistors and Condensers Hl-K Tran¬ 
sistor Condensers, 25 assorted values. 

15/- a bag. 

Mini-Cable, 4-strand Shielded 1/- yd. 
Transistor Miniature IF 5/- each. 

Silicone Diodes 10/- each 

American Kodak 8mm 
Projector and Films. New 
condition £17/10/0 


10/0 

£3/0/0 

£17/10/0 

£19/10/0 

10/0 

£1/5/0 

£1/15/0 

£1/0/0 

£2/0/0 

15/0 

5/0 

5/0 

4/0 

4/0 

4/0 

7/6 

£2/10/0 


£7/10/0 

12/6 

7/6 

5/0 

7/6 

5/0 

10/0 

15/0 

5/0 

5/0 

5/0 

5/0 


10/0 


7/6 

5/0 

7/6 

7/6 


Illustrated above are the type 
PNC51 and PNC52 coaxial capaci¬ 
tors recently released by Messrs 
Ducon Condenser Pty. Ltd. The new 
capacitors were specifically developed 
for applications on low voltage elec¬ 
trical systems of petrol engines. They 
are essentially a three terminal feed¬ 
through device which is non-resonant 
to all frequencies up to 200Me, The 
mechanical design provides an ex¬ 
tremely low inductance connection to 
ground, ensuring very effective 
bypassing, 


A sizes of 3in x 3in, 6in x 6in and 9in x 
9in with special sizes, to a maximum of 
34in x 24in, being available on application. 
Just as there are special eyelets and tags 
available for use with the earlier and larger 
type matrix board, so there is available 
a line of wedge pins, eyelet tags and 
turret pins for use with the new type board. 
These are shown resting on the board in 
our illustration. 

The pair of pliers illustrated are specially 
designed to cut and crimp the ends of 
resistors or other components after they 
have been positioned on the board, thus 
retaining them in position ready for solder¬ 
ing. In addition to these pliers, and not 
illustrated, there is available a special turret 
pin tool which clamps the eyelet tags and 
turret pins in position. 

Further enquiries, including prices, etc., 
should be directed to the Australian distri¬ 
butors, Messrs Zephyr Products Pty. Ltd., 
of 58 High Street, Glen Iris, Victoria. 

(K.W.J.). 
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However, if your specifications, either 
electrical or physical, call for special units, 
TRIMAX service ensures one “tailored to 
your measure” — just ask us . . . 


7000 DESIGNS ON 


at your service! 


They're the result of more than 20 years’ 
experience with Transformers and Chokes 
for units weighing from an ounce up to 
five cwt.—and embrace the whole field of 
frequencies from 0.5 c/s to 1,000,000 c/s. 
Naturally, our standard range is based on 
tho$e most generally used, enabling large 
quantities at minimum production costs. 


L M ERICSSON PTY. LTD. 

TRIMAX DIVISION 

FACTORY — CNR. WILLIAMS RO. & CHARLES STREET, NORTH COBURG, VIC. PHONE 35 1203. 





30 WATT 
P.A. AMPLIFIER 

Fart No. 598. Complete kit of 
parts to the smallest screw. 

FOR ABOVE — £27. 

Fart No. 597. Basic kit as above 
£5/4/. 

Postage 597 or 598 — 10/. 


24W ALL TRANSISTOR STEREO AMP. 

Write for list of parts and prices. 

Fart 613. 24w. Stereo. 3 printed circuits £2/10/. 

Fart 614. 24w. Stereo basic kit. Cabinet, chassis and en¬ 
graved panel £4. Eng. panel only 15/. 

Part 615. 24w. Stereo. Complete kit of parts — £43. 
Postage costs: 613 1/; 614 or 615, £1. 

NOW . . . R.C.S. make available in one complete kit all 
the components for the famous R. and H. sets listed. 
Remember, these are not so-called “identical" or "near 
enough" parts—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack¬ 
age deals are available direct to YOU by mail. 


Pert 402. RF end Audio Trensporte 4 
Pert 403. RF Section Trensporte 4 
Pert 404. RF Section RF Trensporte 7 
Pert 405. Audio Section 500 mw 


£9/19/3 

£7/14/3 

£10/4/8 

£4/13/9 


TRANSISTOR RADIO 

1 transistor, 1 diode No. 593 
59/fi READY TO OPERATE 

Do-it-yourself kits of parts for 
above. No. 582, 49/6. 
Postage 1/. No C.O.D.s. 


THESE SETS AND COMPLETE KITS POSTED TO YOU DIRECT! WRITE FOR PARTS LIST! 

Parts listed below available all electrical stores 


TRANSISTOR COILS 
AND IF'S 

Part No. 

174 Singl. Tuned IF 455 Ke 14/2 

175 Single Tuned IF 455 Kc 14/2 

176 Double Tuned IF 455 Kc 16/2 

177 Double Tuned IF 455 Kc 16/2 

178 Double Tuned IF 445 Kc 16/2 

179 Trensporte IF 15/10 

248 Osc. Coil 14/2 

249C Aeriel Coil with rod £1 

252 RF Coil 14/2 

253 Car Aeriel Coil 15/8 

221 Aer. coil valve 15/8 

223 Osc. Coil Valve 14/2 

118 IF Var. Fraq. 445 Kc 18/9 

119 Standard IF valva 445 Kc 16/2 

Sales tax included 


FILTERS 


Part 

No. 


II 

Aer. Filter Kit 1 

116/S 

26 

%amp Line Filter 

39/9 

27 

2 amp Line Filter 

48/9 

(Sales tax incl.) 



DIALS AND KNOBS 


453 

Dial and Knob 300pf Gang 

12/6 

458 

Dial and Knob 300pf Gang 

12/6 


Sales tax included 


PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Tranpsorta 6 and 7 25/ 

559 RF Section Transporta 6 25/ 

562 RF Section Trensporte 7 25/ 

567 RF Stage 3 gang Trensporte 7 25/ 

568 TV Video Strip R. and H. 25/ 
577 University Converta 62/IC 25/ 

569 Audio and RF Transporta 4 25/ 


578 Basic Converter 61/9C 25/- 

580 Car Radio 37/6 

586 Preamplifier 61/1 IP 25/- 

587 Preamplifier 61/11 Pi 25/- 

591 30 W.P.A. Amplifier 35/- 

599 Mullerd 3/3 Stereo, each 25/- 

606 Mullard 10/10 Stereo—pr. 65/- 

607 Mullard Preamp. 30/- 

608 Mullard W-B Tuner 30/- 

Sales Tax included 
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AMATEUR BAND NEWS AND NOTES 


JAMBOREE ON 
THE AIR-1963 

Amateur Radio operators will be co¬ 
operating with Scouts to enable greet¬ 
ings to be exchanged between Scouting 
Groups throughout the world. This 
annuaf event which is becoming more 
popular each year will again be held in 
October. 

By Pierce Heoly 



❖ 


HTHE 1963 Jamboree-on-the-Air will be 
A held this year on the third weekend 
in October. That is from 10 a.m. Saturday 
19th to 10 a.m. Monday 21st October. 

The idea of the Jamboree originated in 
England and after the first couple of years 
quickly spread around the world. It is not, 
nor is it meant to be, a contest of any 
kind. 

The event is controlled from the World 
Bureau in Ottowa, Canada, the Official Boy 
Scout Headquarters of the World. 

The word “Jamboree” means a “Bridge 
of Friendship” and the purpose of the Jam¬ 
boree on the Air is for the boys to renew 
friendships with persons contacted during 
previous events and to make new friends. 

The World Bureau operates an official 
station under the call of VE3WSB on the 
80, 40, 20 and 15 meter bands, using a 
power of one kilowatt on CW, AM and 
SSB. 

At the present time the frequencies de¬ 
signated as those of the Official Station on 
the 80 and 40 meter bands are outside the 
Australian Amateur allocations. However, 
steps have been taken to notify the Bureau 
of this fact so that Australian stations may 
have a better chance of working them. 

The frequencies which it is proposed to 
use at VE3WSB are as follows:— 

80 meters 3790 and 3850Kc (SSB), 3760 
and 3850 (AM). 

40 meters 7190 and 7290Kc. 

20 meters 14130 and 14310Kc (SSB), 
14195 and 14210Kc (AM). 

15 meters 21195 and 21350Kc. 

These frequencies are intended as a guide 
only to enable overseas station to locate the 
World Bureau station more easily. 

The frequencies given are NOT intended 
to be used by all Jamboree stations, but 
stations contacting the Bureau station on 
any of their frequencies are requested to 
move off the frequency after a contact has 
been completed. 

Last year the World Bureau asked for 
lists of stations and groups who intended 
to take part. Unfortunately, time did not 
permit this to be done. However,-this year 
circulars have been sent out to all Scout 
groups with a tear off slip to notify local 
Scout Headquarters of arrangements that 
have been made, or requesting help in locat¬ 
ing an Amateur station. As these slips are 
returned, lists to be sent to the World 
Bureau. 

Amateurs who have already arranged to 


assist a Scout group should see that the 
notification has been sent to the State Scout 
Headquarters. If you have taken part in 
a previous Jamboree-on-the-Air you will 
know how amusing the boys can be when 
they get on the mike. If you have never 
participated before, then contact a local 
Scout group and see if they would like 
your help, or write to the Jamboree organ¬ 
iser c/- W.I.A. and request details of a 
Scout group you could assist. Any requests 
made will be appreciated. 

For the first time a great deal of interest 
was shown in local VHF operation last year. 

There were a large number of stations 
active around Sydney and it is proposed to 
see if the same can be organised again this 
year. 

The use of the VHF bands was originally 


organised as a stop-gap just in case condi¬ 
tions on the DX bands were poor, as they 
were the previous year. The plan proved its 
worth, for not only did it provide a stop¬ 
gap but became an event in itself. 

It seems from the number of VHF con¬ 
tacts made the boys do not mind talking 
over the “back fence” providing it is via 
radio and things really get moving, parti¬ 
cularly if the station operator keeps in 
the background. 

Log summary sheets will be distributed, 
as was done last year, from the Scout 
Headquarters to all stations who have re¬ 
turned a Notification of Participation slip. 
All that is necessary is to show the total 
number of QSO’s on each band, divided 
into DX, Interstate, and Intrastate contacts, 
and the total number of boys taking part. 

If it is possible to take some black and 
white photo’s during the event a copy will 
be appreciated at Scout Headquarters. 

Official notification has been received 
from the Wireless Branch of the Postmaster- 
General’s Department by the New South 
Wales Division of the Wireless Institute of 
Australia, that portable or mobile operation 
will be permitted for 48 hours during the 
Jamboree, instead of the normal period of 
24 hours. 

No individual application will be neces¬ 
sary by operators who wish to set up a 
station at a Scout hall or camp, for that 
period. 

Any inquiries can be directed either to* 
the Boy Scout Headquarters or the Divi¬ 
sional Secretary, Wireless Institute of Aus¬ 
tralia in each State. In New South Wales, 
to B. H. Anderson VK2AND, 14 Stuart 
Street, Longueville. 


WIRELESS INSTITUTE ACTIVITIES 


$ 


* News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 
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AT the monthly meeting of the New South 
Wales Division, held on July 26th, 
Bob Winch VK20A gave the second of his 
lectures on Automatic Gain Control. This 
time Bob dealt with A.G.C. applied to re¬ 
ceivers for reception of CW and SSB signals. 

After explaining the theory of time con¬ 
stants in A.G.C. circuits, a number of slides 
were presented which gave examples of 
the methods used and how to calculate “at¬ 
tack” and “delay” times for various applica¬ 
tions. In brief the lecture covered the sub¬ 
ject more fully and in a manner not found 
in any one text book. This lecture com¬ 
plete with slides is available through the 
New South Wales Division’s tape recorded 
lecture service. 

The lecture set down for September 27, 
the next monthly meeting, will be “Tele¬ 
vision Antenna Design,” by John Vanderley. 

CONVENTIONS and FIELD DAYS 

"Y^TITH the advent of spring anywhere in 
the world, it is said the thoughts of 
Amateurs turn to Field Days and Conven¬ 
tions. In this regard the Australian Amateur 
is well served, for in each State several 
such events are staged and provide the 
opportunity to meet old friends, to make 
new ones, to discuss the latest trends in 
equipment, to participate in field events, 
compare notes on the elusive DX contacts, 
and many other phases of Amateur Radio. 

As all these events are part of the Wire¬ 
less Institute activities, they provide an 
excellent medium for the exchange of ideas 
and information on Institute affairs. Good 
attendance reflects member interest in the 
Institute. 

HUNTER BRANCH 

'T'HE Hunter Branch Field Day will be 
A held this year at Marmong Point in¬ 


stead of Blackalls Park as in previous years. 

It is considered that the new location has 
much to commend it and is in many ways 
superior to the former location. So as 
to make the weekend a real hamfest the 
following program has been arranged. 

Friday October 4th, 8 p.m. — Hunter 
Branch meeting in Room 15, classroom 
block, Newcastle University College, Tighe’s 
Hill. This meeting will take the form of a 
“Do it Yourself’ night at which members 
and visitors are asked to describe and de¬ 
monstrate home built gear. 

Each lecturer will be allowed 10 minutes 
to present and demonstrate his item. At 
the conclusion of the x meeting, a prize will 
be awarded to the person who, in the 
opinion of the judges, has presented the 
most interesting item. 

Saturday, October 5, 7 p.m., Dinner at 
the Esplanade Hotel, Telford Street, New¬ 
castle. 

The guest speaker at the dinner will be 
Berry Beresford VK2ABB. 

Tariff — 25/ per person to cover the 
Field Day and Dinner. For those attending 
the Field Day only, the charge will be 10/ 
per family ticket. 

Sunday, October 6, Field Day at Mar¬ 
mong Point, Lake Macquarie, two miles 
East of Teralba Railway Station. 

Program: 9.30 to 10.30 a.m. All band 
scramble on the way to the park. There is 
no limit on the bands used, power or mode 
of transmission, but the antenna must be 
a mobile device and only one contact per 
station per band is allowed. In addition to 
a prize for the highest number of contacts 
made there will be a prize for the mobile 
Short Wave Listener who logs the greatest 
number of stations. At least three logs must 
be sumbitted in this section. 

10.30 to 11.30 a.m.: Registration with the 
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BRIGHT STAR CRYSTALS 



FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 


Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 
Holders include the following: DC11., F.T. 243., H.C.— 
6U., CRA., B7G., OCTAL, HC-18U. 


5.5 KCS. TV Sweep Generator Crystals. 
£3/12/6 plus 12J pc. sales tax. 

100 KCS a.id 1000 KCS. Frequencies Standard. 
Crystals £8/10/ each plus 121 P«r cent sales tax. 


AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 



The following fishing craft frequencies are available in F.T. 243 holders: 
6280, 4005, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 


AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAN© 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 
Amateur — from £3/-/* each plus 121 Per cent sales tax. 
Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 


Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 

Messrs. Price's Radio, Messrs Lawrence and Hanson 
5-5 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 
M.ssrs. A. E. H.rrold Pty. Ltd. M *“ rl Dlttribu- 54 Collin. St., HOBART and 

123-125 Charlotte St., * ' A,mr “ TrtW 

BRISBANE 


Mossrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 


tors Pty. Ltd., 29 St. John St., LAUNCESTON 

175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Fede*al and State Government Departments." 


BRIGHT STAR RADIO 


46 Eostgate St., Ookleigh, S.E. 12, Vic. 57-6387 


WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


Eks&zsig 

ROTARY SOLENOIDS 


Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 
The designer’s ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital 
importance. 



E&s&ss 

CIRCUIT 


SELECTORS 

Combination of a Ledex rotary Solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 


EEl 



oje:^\ 


PNEUMATIC ACTUATORS 


Conversion of piston action into rotary movement 
through precision inclined raceways. The action 
is rapid because only 0.078" piston travel is 
required to complete a full 90° stroke. The 
necessary compressor capacity is minimized as 
air displacement is only 0.16 cu. in. 



MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD., 47 York st, Sydney 


Melbourne: Amalgamated Wireless (Australasia) Limited • Brisbane: Chandlers Pty. Ltd. 
• Adelaide: Newton McLaren Ltd. • Perth: Atkins (W.A.) Ltd. Carlyle & Co. (1959) 
Pty. Ltd. • Hobart & Launceston: Amalgamated Wireless (Australasia) Limited. 
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Grounds Officer. All mobile logs must be 
in by 10.45 a.m. 

11.30 to 12.30 a.m.: Two metre hidden 
transmitter hunt. 

12.30 to 1.30 p.m.: Lunch. Hot water 
will be available free and a well stocked 
shop within 50 yards. 

1.30 to 2.15 p.m.; 7 megacycle hidden 
transmitter hunt. 

3.00 to 5.00 p.m.: Multiple 2 metre hid¬ 
den transmitter hunt. In this event, several 
transmitters will be hidden by participants 
in the contest. The rules are:— (a) Trans¬ 
mitters must be crystal controlled, of at 
least 3 watts input and must be audible at 
least one mile from the hidden location. 
The frequency must be stated during regis¬ 
tration. 

(2) There is no limit to the number of 
transmitters which may be hidden but they 
must be within five miles radius of Mar- 
mong Point. 

(3) Hidden transmitters must be acces- 
sable by road and not on private land. 

(4) A prize will be awarded to the con¬ 
testant who finds the greatest number of 
transmitters. 

(5) A prize will be awarded to the con¬ 
testant whose transmitter remained unfound 
for the longest time, 

“Here is an opportunity for both fox and 
hounds to win a prize.” 

5.30 p.m.: Prize giving and farewells. 

A launch trip on the lake has been 
arranged for the afternoon during the con¬ 
test period. 

Bookings for the Dinner and Field Day 
should be made as soon as possible, but at 
least one week in advance with the Sec¬ 
retary, W.I.A., Hunter Branch. 15 Marine 
View, Newcastle, or Pierce Healy, 69 Taylor 
Street, Bankstown. 

September Meeting will be held on Friday 
6, lecturers will be Major Collett VK2RU, 
A converter for 20, 40, 80 meters, and Lind¬ 
say Douglass VK20N, Selectivity curves 
for receivers, using a C.R.O. and wobbul- 
ator. The meeting, as usual, will be held in 
Room 15, Classroom Block, Newcastle Uni¬ 
versity College, Tighe’s Hill. 


SOUTH-WEST CONVENTION 

J^ARRANDERA has been chosen as the 
venue for the 1963 South-West Zone 
Convention to be held on Saturday, Octo¬ 
ber 5, and Sunday, October 6. 

Proceedings will commence with the Con¬ 
vention dinner at the C. of E. Hall, Nar- 
randera on Saturday at 6.30 p.m. 

The Field events will be held at the 
Showground where a good program has 
been arranged, including contests on the 
7Mc and 144Mc bands. 

Accommodation for visitors will be 
arranged by Frank Pearson VK2ACQ, 42 
Frederica Street, Narrandera, at hotel, 
motel, or caravan park up till a week prior 
to the convention on receipt of £1 deposit. 

Registration fee will be 10/ per member 
and includes wife and family. The dinner 
will be 12/6 per person and 5/ for small 
children. 

After the dinner a social evening with 
films will be held. 

All Amateurs and their friends are in¬ 
vited. The South-West Zone hookup takes 

S lace each Monday night on 80 meters at 
p.m. 
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CENTRAL COAST SECTION 

QN Sunday, September 8, the Central 
^ Coast Section of the N.S.W. Division 
will hold a two metre Mobile Rally, com¬ 
mencing with a long distance “Fox Hunt” 
at 10.30 a.m. and concluding at 12.30 p.m. 

At the conclusion of the hunt a barbecue 
and get-together will be held near the Gos- 
ford Sailing Club. 

All two metre mobileers from Sydney and 
Newcastle are invited. 

The A.O.C.P. classes organised by the 
Gosford Radio club now has 41 registered 
members and the prospect of more 
licences being obtained by club members is 
very high. 
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BLUE MOUNTAINS SECTION 

A RECORD winter attendance of 19 
^ members and four visitors arrived at 
Lawson for the July meeting of the Blue 
Mountains Section of the W.I.A. 

A N.S.W. Division tape recorded lec¬ 
ture “Silicon Rectifiers,” by Paul Free, was 
played and enjoyed by all present. Another 
highlight at these meetings is the hot supper 
provided each month by Mrs VK2ASZ, 
which is really appreciated. 

New appointments included Noel Walker 
VK2ZNS, as “Amateur Radio” correspond¬ 
ent for the section, and Dennis Wheaton 
VK2AWW, operator of the Sections’ station 
VK2AUX on VK2W1 call backs. Both these 
jobs were previously carried out by Ron 
Daniels VK2ADA, who with his family left 
for even colder climes at Cooma — the 
section wishes you all the best Ron. 

The Section’s Annual Field Day will 
again be held at the Lawson Swimming 
Pool. The date set down was the first 
Sunday in November. This however clashes 
with the Illawarra Section’s event at Mt. 
Keira. The new date will now be in October, 
the specific Sunday will be announced after 
the August meeting. 

VHF and TV GROUP 

/~)N Sunday, September 15, the VHF and 
^ TV Group of the New South Wales 
Division will hold a points per contact con¬ 
test on the 144 Me band. This contest will 
be a new approach to Mobile operation 
during the Sunday drive with the family. 
Rules:— All contacts must be made from 
or with a stationary vehicle. That is con¬ 
tacts can be made between (a) Mobile to 
Mobile, (b) Mobile to Home station, (c) 
Home station to Mobile. There is no Home 
station to Home station section. During 
the time a contact is made the Mobile 
station MUST be stationary. 

Any station may be worked only once 
from each location. 

A subsequent contact may be made from 
another location with the same station pro¬ 
viding a period of 30 minutes has elapsed 
between contacts. 

Scoring:— Mobile Stations: Total number 
of contacts multiplied by the Number of 
locations from which contacts were made. 

Home Stations:— Total number of con¬ 
tacts. 

Duration of contest:— 10 a.m. to 4 p.m. 

Lo$s:— Must give details of station work¬ 
ed, time and locations from which con¬ 
tacts were made, and points claimed. 

Completed logs to be forwarded to the 
VHF contest committee, c/- P. B. Jack- 
son VK2ZPJ, 8 Braeside Street, Wahroonga. 

Mid winter Contest Results:— First, 
VK.2ZVW. Second, VK2ZKP. Third, 
VK2ZSK. Fourth, VK2ZCF. 

ILLAWARRA SECTION 

/ T'HE Electrical Engineering Building of 
A the North Wollongong Technical Col¬ 
lege is the venue for the monthly meeting 
of the Illawarra Section of the N.S.W. 
Division W.I.A. 

On the first Monday of each month at 
8 p.m. members meet to plan future activi¬ 
ties and to hear a lecture on some interest¬ 
ing aspect of Amateur Radio. 

On September 9 Lyle Patison VK2ALU 
will give a lecture on “The Grid Dip 
Oscillator.” 

Visitors and intending members are in¬ 
vited to attend. 

SW LISTENERS SECTION 

'T'WENTY members of the S.W.L. Section 
A of the New South Wales Division at¬ 
tended the July meeting held at the Wireless 
Institute Centre, Crows Nest. 

A lecture which was appreciated by all 
present was given by Tim Mills VK2ZTM 
on the Remembrance Day Contest. 

A cordial invitation is extended to those 
who wish to follow this interesting phase 
of radio as a hobby, to attend the monthly 
meetings of the S.W.L. Section on the third 
Friday of each month at the Wireless In¬ 
stitute Centre, Crows Nest. 


BETTER USE OF AMATEUR BANDS 


EDITORIALS of Amateur magazines in 
^ the United States and England are 
stressing the necessity for the “cleaning up” 
of some of the poor operating practices 
and transmissions which are appearing on 
the amateur bands in those countries. 

It is pointed out that apart from causing 
unnecessary interference to other stations 
using the bands, such practices will, if not 
rectified, bring discredits to the Amateur Ser¬ 
vice. 

In England it has been suggested that a 
conference be called of I.A.R.U. member 
societies in Region I to discuss the prob¬ 
lem, deciding on standards of operating pro¬ 
cedures; and laying down recommenda¬ 
tions aimed at ensuring more reasonable 
and considerate on-the the air behaviour. 

In an article in “The Short Wave Maga¬ 
zine,” by L. H. Thomas, G6QB, the main 
faults have been set out in a table under 
the headings “Time-wasters” and “Space- 
wasters.” 

Among the time wasting faults are — 
Unnecessarily long calls. Long and repeti¬ 
tious sign-off. Unnecessary repeats. Under 
Space-wasters appear Over modulation, In¬ 
stability, Inaccurate netting, and the use of 
unnecessarily high power for solid QSO’s. 

In the United States the American Radio 
Relay League executive adopted a set of 
band usage principles which they state will 
mean more effective spectrum use. 

These principals read as follows: 

“In view of the increasing congestion in 
our limited frequency assignments, caused 
by the steady growth of the Amateur body, 
the American Radio Relay League urges 
all amateurs to a more strict observance of 
the following principles:— 

(1) To make a proper choice of bands 
below 30 Me appropriate to the distance 
to be covered. 


The lectures cover the many interesting 
aspects of Short Wave Listening, and parti¬ 
cipation in the many world-wide contests is 
often the starting point towards obtaining 
the Amateur Licence. 

THE AMERICAN AMATEUR 

A RECENT survey made by the School 
of Public Relations and Communica¬ 
tions, Boston University, on the activities 
and sources from which the American 
Amateur obtained information relating to 
his hobby produced some interesting facts. 

In the survey a questionnaire was sent to 
2,000 amateurs in 12 call areas, highlights 
of the study revealed the following details. 

It was found that the average age is be¬ 
tween 41 and 55 years, the median being 
around 43 years. One per cent were under 
the age of 15 and only three individuals 
admitted being over 70. The study revealed 
that XYLs or YLs constitute 3 per cent 
of the amateur population, and that 69 per 
cent of all amateurs are married. The aver¬ 
age income is between five and 10,000 dol¬ 
lars. Fifty per cent have had High school 
education, and 31 per cent are college 
graduates. 

In reply to the question on operating 
activity during the preceding month, 27 
per cent had not operated, 27 per cent less 
than 10 hours, and 20 per cent more than 
10 but less than 24 hours. It is noted that 
these figures indicate a falling off in activ¬ 
ity since the A.R.R.L. survey was made a 
few years ago. Fifty-seven per cent of 
their technical information was obtained 
from the A.R.R.L., while 15 per cent was 
obtained on the air and 9 per cent from 
other media. 

Four out of five thought that there was 
no danger of the hobby dying out, one 
half of those interviewed thought that 
licensing may become more stricter in the 
future. The general opinion of the problems 
which may be causing the lack of activity 
was firstly crowded bands, secondly loss of 


(2) To achieve equipment flexibility so 
that adequate choice of frequency bands 
and powers for desired communication dis¬ 
tances may be available. 

(3) To use minimum band width, con¬ 
sistent with good engineering practice and 
compatible with the mode of transmissions 
being employed. 

(4) To expand the use of VHF for local 
contacts wherever possible, with the ultim¬ 
ate aim of conducting all short distance 
communication in this portion of the spec¬ 
trum. 

(5) To use the minimum power neces¬ 
sary for each communication. 

In discussing these principles, it was 
pointed out that too many indulge in 
operating practices which clutter up the 
amateur bands unnecessarily. Among the 
examples given were the thoughtless use 
of DX frequencies for short-distance con¬ 
tacts and the use of power greater than that 
required to maintain communications. A 
report of “40 over 9” inflates the ego, but, 
at the same time, proves that the transmit¬ 
ting station is running much more power 
input than is needed. 

In setting out these principles, the 
A.R.R.L. executive suggest that they be 
applied with common sense. They point 
out that operators who restrict their activi¬ 
ties to one band and indulge in local rag 
chews, when the band is open for longer 
range communication, not only interfere 
with nearby stations but also those at a 
distance trying to use the same channel. 

Actually the recommendations are a plea 
for closer compliance with various broad 
aspects of international and domestic 
regulations which point to the use of mini¬ 
mum power, minimum bandwidth and an 
appropriate choice of frequency. 

frequencies, and last the status of the hobby 
in the community. 

DX NEWS 

"YY’HAT has been probably one of the 
great DX sagas and at times the centre 
of great controversy has ended. For a 


elude some of the rare prefixes in their tally 
of countries worked. 

In a letter published in the “Yasme 
News” Danny has indicated his intention 
of returning direct to the United States from 
Suva as the remaining rare spots in the 
Pacific would be too costly to be covered 
by contributions being received. 

On return to the U.S.A. the Yasme will 
be sold to cover Foundation debts. 

One of the top DX operators in Aus¬ 
tralia, Jim Rumble has added another award 
to his collection, this time it is the “CQ” 
All-Phone WAZ award. This award is 
issued for proof of contact with the 40 
zones of the world as shown on the official 
WAZ Zone map. 

Another recent award issued was the 
“CQ” CW WPX to Norman Tyas VK4TY. 
In this case the award was for proof of 
contact on CW with 300 prefixes. 

Full details of both these awards can be 
obtained by sending a self-addressed en¬ 
velope and an IRC to Urban Le Jeune 
W2DEC DX Editor, CQ Magazine, 300 
West 43rd Street, New York 36 N.Y. 

CONTEST RESULTS 

npHE results of the 1962 “CQ” World 
A Wide DX (CW) Contest showed that 
despite the reports of “Poor to fair” condi¬ 
tions, many very large scores were recorded. 
There were three sections in the contest with 
awards for single operator, multi-operator, 
club stations, as well as for operation on 
all bands or a single band. 











NEW 

MAGNETO TYPE 
BELL RINGING 
GENERATORS 
10/-. Each 


LINEMAN'S 
LEATHER GLOVES 
1st GRADE TANNED 
LEATHER. 

7/6 Per Pair 


ROTARY CONVERTER 
INPUT 24 VOLTS DC 
OUTPUT 115 VOLTS 
AC 400 CPS. 

50/- Each 


BRAND NEW 
Ferguson Chokes 
30 Henries. 

100 mill. 

Type CF 107 
12/6 Each 


VALVES 
I2SK7, 6SJ7 
IT4 
1L4 

5/- Each 


VALVES 

6ABY7 

6Q7 

VR105/30 

10/- Each 


COAXIAL CABLE i inch Diam. 1/3 per yd. 

Amphenol coaxial plug. Base and angle connectors. 7/6 set. 
Headphone and Microphone sets to suit No. 22, No. 122, No. 19 
Transceivers. 27/6 each. 

Whip Aerial Base. 7/6 each. 

8mfd plus 8mfd plus 4mfd Electroes. 2/6 each 


Jack Panels containing 10 Phone 
Jacks. 12/6 each. 


7 Pin Sockets and Shields. 2/ each. 


ALARM BELLS 

240 volt with Dual 6-inch 
Make your own burglar alarm. 
Only 30/ each. 


Bells. 


TV KNOBS 

Cream with gold inserts or clear. Push 
on type. 1/- each 


Condensers. .01 mfd 
working. 2/6 each. 


2,500 V.D.C., 


RELAYS 

24 volts. 20 amp. 


5/- each 


TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 




TO CLEAR 


11 valve receiver, type ARR2. 
valves, 9001 and 6AK5. £4/10/ ea. 
9 pin Valve Cans 1/ each 

Hand Microphone with Press to 
Talk Switch. 5/ each. 

5 amp Fuses 2/ per doz. 

35 ohm, 5 watt, w/w. Resistors. 

1/- ea. 

Pots, 120K. 

Pots, 100,000 ohms. 

Pilot Lamp Holders. 

VR92 Valves. 

EF50 Valves. 

Genemotors, input 
200 MA output. 

Transformers, 265, 


6V, 7 amp 30/ each. 


1/6 each 
1/6 each 
6d each 
2 / each. 
2/ each. 
12 V, 1,200V, 
£1/10/ each. 
150 mA 


PASS TRAIN ONLY. 




WELDING ELECTRODES 


Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 


VALVES 


6X4 

ECC91 

EZ91 

6J6 

6J5 

6L7 

6K7GT 


7/6 ea. 
7/6 ea. 
7/6 ea. 
5/- ea. 
10/- ea. 
7/6 ea. 
7/6 ea. 


6F5 

EAC91 

EB91 

EF91 

6AM6 

6SN7GT 


5/- ea. 
7/6 ea. 
7/6 ea. 
7/6 ea. 
7/6 ea. 


10/- ea. 


Fuse Holders (1 hole Mounting) 2/6 ea. 
Tag Strips, 1 doz Mixed. From 4 

Tag to 9 Tag v 7/6 doz. 

TV IF Formers and Can with 
slug 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

2 mfd. 200V. Block Condensers. 


2/6 ea. 


1/6 ea. 

2/6 ea. 
4/6 ea. 


Phone Plugs, P.M.G. type 
2 Phone Plugs with cords 
7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 
Headphones, low imp. 

1 p.c. Resistors, 6,000 ohms 
Carbon Mic. Inserts 
Bowden Cables, 6ft 

SCR522 Circuits. 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/ ea. 

Solder Resin, Cored 10/- per lb. 


7/6 ea. 
13/6 pr. 
1/ ea. 
2/ ea. 
5/ ea. 


SPECIAL 

SILICON DIODES 
FROM SYNTRON (Canada) 
STV-4 400 volt, 1 amp . . . . 8/ ea. 
STV-8 800 volt, 1 amp . . 15/ ea. 
Compare this current rating 
with other brands. 

METERS 

Paton 0-300 volts A.C. or D.C. 5in. 

37/6 each. 


0-30 amp A C/DC moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-mill 
movement, shunted and calibrated. 
£ 1 each. 


ALL ARTICLES PLUS FREIGHT 


PARAGON RADIO 


479 PARRAMATTA ROAD, LEICHHARDT 
560-9402 (TOP TAVERNER'S HILL) 


560-9402 


The top scorers in the various sections 
are as follows:— All Band—Single Operator 
HL9KH 1,142,748 points. Multi-operator, 
CX2CO 1,103721 points. Multi-operator 
Multi-transmitter, 4X9HQ 1,681,988 points. 
Club Stations, United States Potomac Valley 
Radio Club 4,052,481. Foreign Clubs, 
Deutches DX Team 4,200,192 points. 

The top scores submitted by Australian 
Stations were:— 

All Bands, VK2GW 311,200 points. 
VK6RU 302,670 points. VK7SM 100,848 
points. Single Band 7Mc. VK3AZZ 82,289 
points. 14 Me. VK5NQ 137,917 points. 
21 Me. VK3RJ 1,664 points.! 

The “VHF Amateur” VHF Contest held 
last March far surpassed previous contests 
sponsored in the U.S.A. by either “The 
VHF Amateur” or “CQ.” 

The highest score was made on the 50Mc 
band by WA2SAZ with a points score of 
241,776 made up of 219 contacts in 46 
countries during the 12-hour period on 
March 16. 

Logs were submitted by four Australian 
stations VK3ASZ 15,309 points. VK3ZPT/T 
15,309 points. VK2ASZ 1,080 points and 
VK2ZXY 3 points. 


ARECIBO-RADAR TELESCOPE 

'T'HIS year one of the largest engineering 
construction projects ever under¬ 
taken in the field of electronics will be com¬ 
pleted when the Arecibo Ionospheric 
Observatory is completed in Puerto Rico. 

The observatory, which will cost 8 million 
dollars, will have the world’s largest radio 
telescope. It covers an area of 18£ acres 
and has a mesh spherical reflector 1,000 
feet wide. Built in a natural basin-like 
formation in the mountains, the observatory 
will provide the most sensitive instrument 
yet built for investigating ionospheric and 
space phenomena. 




The R/ C Bridge described elsewhere J 
in this issue should make an excellent ! 
Youth Radio Club project. Building it J 
will demonstrate many worthwhile < 
points in both theory and practice, while J 
the complete instrument will become a J 
valuable piece of test equipment for club < 
use. It will prove most valuable as an j 
aid to sorting components salvaged from < 
discarded gear. | 


Supported on cables between three towers 
a carriage house with probe and 96 foot 
long line feed, weighing five tons will scan 
the reflector from a height of 435 feet. 

Tentative plans are to install a broadband 
Gregorian type feed to extend telescope 
operation from the nominal 430 Me, out to 
the hydrogen-line at 1420 Me. 


SINGLE SIDE BAND 

INDICATING the current trend towards 
A the general use of single side band in 
the commercial communication field, the 
Federal Communications Commission of the 
United States of America proposes that all 
marine radio-telephone emissions in the 
4 to 27.5 me band be limited to single side 
band starting in 1970. With the exception 
of certain frequencies required for safety 
communications, all carrier frequencies now 
available for radio telephony below 27.5 me 
would be available for SSB using uppei 
side band with either full carrier (A3H), 
reduced carrier (A3A), or suppressed carrier 
(A3J) emissions. 

The American Army and Air Force com¬ 
munications equipment is rapidly being con¬ 
verted to single side band. 

All new aircraft requiring HF communi¬ 
cations equipment are being production-line 
equipped while the Army signal corps has 
been replacing its out-moded AM systems 
with extended range HF SSB. Its global 
networks are now almost exclusively SSB. 

They also have a fully militarised 
vehicular SSB unit. 

Both services state that SSB improves 
efficiency by providing greater output than 
conventional AM transmitters with com¬ 
parable input power — doubling AM chan¬ 
nel use. Size and weight are reduced and 
they are more reliable under marginal pro¬ 
pagation conditions. 
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THE W.I.A. YOUTH RADIO SCHEME 


C^EVERAL inquiries have been received 
regarding the standard set and the de¬ 
gree of knowledge required to obtain the 
various certificates presented to successful 
students in the Wireless Institute of Aus¬ 
tralia Youth Radio Scheme. 

To illustrate these points the following 
are the conditions for the award of the 
Elementary Radio Certificate. To qualify 
for this certificate a candidate must complete 
successfully the following tests:— 

E-l Must have been a member of a Youth 
Radio Club registered with the W.I.A., 
or a registered Non-Club' Participant in 
the W.I.A. Youth Radio Club Scheme, for 
a period of at least ONE MONTH. 

E-2 Must know the British Standard Cir¬ 
cuit Symbols for the following radio com¬ 
ponents:— aerial, earth, fixed and variable 
capacitors, coils, crystal detector, head¬ 
phones, single cell, battery, switch, re¬ 
sistor, carbon microphone, variable re¬ 
sistance. 

E-3 Must understand the internal construc¬ 
tion and operation of simple wet cells 
and dry cells, and must be able to con¬ 
nect cells in series, parallel and series 
parallel to produce specified voltages. 

E-4 Must know the Resistor Colour Code 
and be able to establish the values of TEN 
colour coded resistors, or, must construct 
a Rotating Resistor Colour Code Trans¬ 
lator and, by using it, establish the values 
of TEN colour coded resistors. 

E-5 Must demonstrate in constructional pro¬ 
jects the ability to make workmanlike 
soldered joints and connections and must 
be able to answer oral questions about 
soldering methods as applied to radio 
work. 

E-6 Must be able to identify correctly 18 out 
of 20 radio components displayed on a 
table. 


E-7 Must produce evidence that his parents 
or guardian is the holder of a current 
Broadcast Listener’s Licence, and must 
know the cost of such licence, the licens¬ 
ing authority and the penalty for operat¬ 
ing an unlicensed receiver. 

E-8 Must construct to a satisfactory stan¬ 
dard of workmanship and performance 
THREE of the following items of equip¬ 
ment:— (i) A Morse Code practice set, 
(ii) a simple crystal set capable of receiv¬ 
ing broadcast stations, (iii) a match-box 
crystal receiver, (iv) a self-powered tele¬ 
phone system, (v) a one-way telephone 
system operating over a distance of 50 
yards or between adjacent rooms, (vi) a 
Continuity Tester, (vii) such other project 
of equal difficulty as may be approved 
by the Club Leader. 

E-9 Must be able to draw from memory 
the circuit diagrams of each of the items 
of equipment constructed for test E^8. 

E-10 Must be able to explain orally the 
principles of operation of the items of 
equipment constructed for test E-8 and 
of the following components in parti¬ 
cular:—carbon microphone, magnetic 
headphone, buzzer or electric bell, crystal 
detector. 

E-l 1 Must know the amateur radio prefixes 
for the various Australian States and 
New Zealand and the callsigns and loca¬ 
tions of five broadcast stations in his 
own State and one broadcast station in 
each of the other States. 

E-12 Must gain at least 70 per cent of the 
possible marks in a written examination 
of one and a half hour’s duration based 
on the information learned for Tests E-2 
to E-ll inclusive. 

E-l3 Must produce a neatly compiled Radio 
Notebook containing all the information 
learned for Tests E-2 to E-ll inclusive. 




E-l4 Must produce a written statement or 
school report to show that he has gained 
passes in Mathematics and Science at his 
most recent school examination, OR must 
produce a written statement from the 
School Principle or Science Master of his 
school to show that he would benefit 
materially from participation in Radio 
Club activities. 

For persons past the school age or not 
able to join a club, the New South Wales 
Division of the W.I.A. provides a corres¬ 
pondence course which covers the require¬ 
ments for obtaining the P.M.G. Amateur 
Operators’ Certificate of Proficiency, full 
details can be obtained from the Secretary, 
Wireless Institute Centre, Crow’s Nest, 
N.S.W. 

YOUTH CLUB ACTIVITIES 

CJYDNEY Grammar School is the first of 
the Great Public Schools in New South 
Wales to join the Youth Radiol Club 
Scheme. Under Mr D. R. Craig of the 
Science Department at the school a club has 
been formed for the benefit of students who 
wish to further their knowledge in radio. 

Another recently formed club is at Cran- 
brook School, Bellevue Hill, Sydney. This 
club is under the control of Brian Burton, 
a member of the teaching staff, and will 
soon be heard operating under the call 
VK2AUN. Equipment for the club station 
has been made available through the N.S.W. 
Division Y.R.S. committee. 

At the Inverell High School a club under 
the direction of Rodger Graham VK2AIV 
will be heard operating under the call 
VK2AIH. 

OSCAR PROJECTS 

TNFORMATION from the Oscar project 
A headquarters in the U.S.A., states that 
all the special QSL cards for the Oscar 
11 satellite have been despatched to those 
persons throughout the world who passed in 
reports. 

Over 7,000 reports were received from 
685 amateurs of the 295 orbits of Oscar II. 



The world's most reliable 
appliance type switches 

COST NO MORE. 

CUTLER-HAMMER 

More than 1000 types available — many ex 
stock. Lever types — tool handle — push-push 
— slide-button — rocker — automotive, in¬ 
dustrial or Service Approved Types. 


YOUR ENQUIRY WILL RECEIVE IMMEDIATE ATTENTION. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK ST.. 

SYDNEY. 2 0233. 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. MELBOURNE, 47 9141; HOBART, 3 3834; NEWTON 

McLaren ltd. Adelaide, laoiii; chandlers ltd. Brisbane, 310341 ; carlyle & co. ltd. 

PERTH, 219331; ATKINS (W.A.) LID. PERTH, 21 0101. 
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Complete KIT for TRANSISTOR S PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM- 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY * PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




Pom and Packing: N.S.W. 20/-. 
Interstate 27/6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 
BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE HANDSPAN DIAL AND 
GOLD TRIM AND INCORPORATING ROLA 5ji x 7!n TYPE “L” SPEAKER WITH HEAVY 

DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


5Y3GT 
5Z4G . 

OJ6 . . 

1C4 .. 
1T4 .. 
3S4 


.. .. 9/9 
.. .. 12/6 
.. .. 12 / 
.... 7/6 
.. .. 4/6 

.. .. 10 / 

1A7GT.9/6 

1D8GT.9/6 

6K8G. 6/9 

6SJ7GT.9/6 

12K8.10/ 


EK32 .. .. 


1K5G. 

4/ 

6B6G . . .. 


6SA7GT .. 

.. .. 9/6 

1M5G. 

4/ 

6H6GT . . 


6SH7 .. .. 


1K7G. 

4/ 

6K7GT . . 


1Q5G .. .. 

.. .. 2/6 

6C8G. 

5/ 

6U7G .. .. 

.. .. 5/ 

1P5G .. .. 

.. .. 2/6 

6SS7. 

8/6 

7C7 .. .. 


1C7G .. .. 

.. .. 3/ 

6H6 .. .. 

2/6 

78. 



Please 

add postage on 

all 

valves. 



12AU7.11/6 

12SK7. 5/ 

6B8.10/6 

IS5.9/6 

VR65A .2 6 

7193.2/ 

12A6. 5/ 

12SH7.. .. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW VALVE SOCKETS: Ceramic EF50 Sockets. 2/6 ea. American moulded Loctal. 1/ ea. Octal 8-pin wafer, 6/6 doien. 5BP1 socket 
Ceramic. 7.6. Amphenol 5-pln ceramic. 2/6 ea. 7 and 9-pia Miniature, 1/ ea. 9-pin with shield, 2/6. Ail Postage Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS. 2/6 PER PAIR. POST AND PACKING, 1/. MIN. 4-Pln Plug and Socket, 1/6. Postl/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial. R.F. or Oscillator Coils. 7/4 
Short Wave Coils, 16 to 49 metres, 5/6 ea. 


Post 1/. I.F. Transformers, 9/6. Post 1/. 


NEW MULTIMETERS—61 /- eRtU 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
0—10? 0—1 0 t RANGES 

0—5 0y 6—50? A—IMA 

0—250r 0—250 t 

0—SOOr 0—500r t—lOOMA 

0—1000t 0—1000? 0—500MA 

SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 



BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. 

Port, N.S.W., 7/6: Interstate, 10/. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. 

Post, N.S.W., 7/6: Interstate, 10/. 


As above, 6 or 12 v.» at 2 amp., 27/6. 
Port: N.S.W., 3/6: Interstate, 4/6. 

Transformer for above, 37/6. 
Port: N.S.W., 3/6: Interstate. 4/6. 


MINIATURE COILS, slug tuned suitable for 

S.W. or TV COILS 7/6 per doz. As above 
. .. .Post 2/. 


DUAL CONCENTRIC 
POTENTIOMETERS 

switch. 

5/- ea. 


+ 200K + 
4- SK. 

4- 10K. 

+ 20K. 


NEW LORENZ 
ELECTROSTATIC 
H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at a 
fraction of their original cost. 

20 /- Post and packing 2/-. 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

Low Impedance Stereo 

Headphones . 22/6 

Post 2/6. 


rewinding Broadcast, 

in cans 12/ per doz. 


Single Crystal Earphones 7/6. 
Magnetic 5/. Port 1/. 


NEW CONTACT RECTIMERS 
115 Volt 60 ma 7/6. Port 1/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230? tapping. Sec. 285 

X 285 with 6.3v filament winding 60mA. 

or/ Plus portage: N.S.W., 

*5/* 3/6: lot., 5/3. 

NEW RESISTORS 
AND CONDENSERS 

Prim.: 240 volt. Sec. 385 x 385 at 80 
m.A., fil. 6.3 and 5 volt. .. .. 27/6 
Post: N.S.W. 4/-, Interstate 7/6. 

60 m.A. H.T. Chokes.7/6 

Post 2/: 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

12/6 i 

EXTENSION SPEAKERS 

New Rola 9x6 speakers in case with volume 
control, 75/. Port: Interstate, 5/6: N.S.W., 4/. 

NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

l.MEG 


it,009 
S/6 ML 


WITH SWITCH 
SHORT 
SPINDLE 

2,506 ohms. 

15 k 

*66,600 oteui. 
2/6 ea. 


LESS SWITCH 
STANDARD 
SPINDLE 

15,066 ohms. 

l.MEG 
266,000 ohaM. 
500,000 ohms. 
5,000 ohms. 
*06 ohms. W.W. 

3/6 ea. 


2.2 MEG 
PRE-SET 
SLIDER 
POTS 

1/6 


TAB. POTS. 
(PRE-SET) 


25 k. 
256 k. 

1 meg. 
Sums. 
2/ each. 
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SPECIAL PURCHASE OF FACTORY STOCK 


PORTABLE RECORD PLAYER 



B.SJR. player with 

CRYSTAL PICK-UP. 

« 7ln SPEAKER IN FELT 
LgVED ENOUWURE GIVES EX- 
CELLENT REPRODUCTION FROM 
YOUR FAVOURITE RECORDINGS 

ATTRACTIVE TWO-TONE CABI- 
Nf;T WITH PLASTIC TRIM. 
DIMENSIONS: 15in x 131b x 71b. 

£17/17/6 


Post N.S.W. 20/- Int. 30/- 


NEW PER-MAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 


(W» cannot advertise tha name) 

Sin Per Man. 27/61 POST AND PACKING 

5in x 7in Per Mag . 32/6 J N S W ‘ lnt * r,tat * 

6in x 91n Per Mag . 32/6 

61n x 9in Per Mag. Heavy 

duty, 15 ohm . 38/ 

8in Per Mag. 32/6 

12iu Per Mag. 67/6 

Speaker Transformers for above 

5T or 7T 10/- 


3/6 

L. 


7/6 


4/6 

7/6 

10/- 


NEW GARRARD RECORD CHANGERS 

w,th Hi « h Crystal Pick-ups and Sapphire Styli hare lost been superseded. We are aeRing 

at LESS THAN HALF PRICE. Available ia STEREO at *12/15/- 

POST AND PACKING EXTRA. NAW. 15/. QLD., VIC„ TAS., 22/6. W.A.. S.A., 36/. 


NEW ACOS PICK-UP FOR 7itt RECORDS 

These new English “Acos” pick-ups are fitted with GP50 crystal cart¬ 
ridges, sapphire stylus and plastic arm with mounting base .. 12/6 

Post and Packing 2/-. 


HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7,000 R.P.M. and are ideal for smill drills, grinders, etc. Dimensions. 

5Viin x 3Viin, with 5/16in' spindle.37/6 

Post, N.S.W. 5/-; Post, Interstate. 8/6. 


NEW 4-SPEED STEREO 
PLAYER F.O.R. 


. £8/15/0 


NEW STEREO CHANGER. 
4-SPEED F.O.R. 


I SLIDER-SWITCHES 

£10/15/0 110 pole 2-way silver plated contacts 3/9 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

Most popular colours 54in wide. List price 60/ per yard. To clear at 25/ per yard. 

Postage and packing N.S.W., 3/6; Interstate. 4/6. . 


STANDARD TUNING CONDENSERS 


2 Gang Standard 

3 Gang Standard 

2 Gang Standard with separate S.W. sections. 

2 Gang Standard Miniature with Planetary Reduction Drive 

Post and Packing on Cond. 3/6 


7/6 

16/ 

12/6 

lf/6 


HEW 240V. A.C. MOTORS 

These small motors, size 3In x 3in x 3V4in, are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS. 7- 
Post and Packing 2/. 


pin, 6v. 7/6. 


NYLEX HOOK-UP WIRE, Single .028, 14/ per 100 yarda. 
Post N.S.W. 5/t Interstate 7/6. 


SCOOP PURCHASE Of POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some wire wound. List 
price *4/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price *5/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price *6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and packing 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd 400v. 9 6 

70 mfd + 30 mfd 400v. 9 6 

100 mfd + 200 mfd 350v. 12 6 

100 mfd 12v Miniature. 2 0 

500 mfd 25v. 2 0 

50 mfd 12v. 2 0 

64 mfd 350v. 7 6 

16 mfd + 8 mfd 300v W. 7 6 


FOOT 

EXTRA 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Speciol Price. £25 Post extra 


NEW—B.S.R. 2 
TRACK TAPE DECKS 
£18/15/- 

Collaro Studio two & four track 
decks also available. 



NEW IS S 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves aa micro- 
phone preamplifier and two EL34 valves in push-pull output. 

AH amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 19 ohms 

The 25 watt amplifier can be supplied with Urns output transformer tapped fron 10# to IN shmSi 
required at 28/ extra. 


25 WATT. *24/17/6 

IS WATT. *19/17/6 

Post Extra on 15 Watt 
N.S.W. 10 / Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Pott. 


Inputs provided for microphone, pick-up. and radio with mixing facilities and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). 

Crystal Microphones for amplifier. 


67/0 

47/6 


NATIONAL RADIO SUPPLIES 
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cameras 

with interchangeable lenses. 

NEW MAMIYAFLEX C3 

(2V4" x 2V4" square) reflex camera joins the famous C2. 


SOLD WITH 80 MM. 
OR 105 MM. LENSES 

Mamiya C3 full price 
£97.10.0 

Mamiya C2 full price 
£77.10.0 

Accessory lenses: 

65 mm. f3.5 £52.10.0 
135 mm. f4.5 £49.10.0 
180 mm. f4.5 £62.10.0 


R. H. WAGNER 

& SONS PTY. LTD. 


famous Mamiya C2 twin-lens reflex 
now has a twin — the C3. 

The new Mamiya C3 accepts the same 
lenses as the C2, and offers the added 
convenience of double exposure preven¬ 
tion. A rapid transport crank advances 
the film with a single stroke. 


Both cameras feature: 

• Double extension for close-up shots. 

• MX shutters —1 sec. to 1/500th sec. 

• Superb definition with all lenses. 

• Lenses change without fogging. 

• Large range of feature accessories. 

• Lens hood and filters easily obtainable. 


Also obtainable: Paramender, mirror tinder, grip holder, single exposure back. 
Porroflex image — erecting eye-level finder and gadget bag. 


43 Elizabeth Street, Melbourne. Phone 62 3114 • Also at Chadstone Centre. 56 5814 
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THIS 


INTERSTATE AGENTS: T. H. Martin Pty. Ltd., Brisbane; Austral 
Lighting, Townsville; Equipment Control Pty. Ltd., Melbourne; 
Warburton Franki, Adelaide; C. L. Sedunary & Co., Perth. 


p 


imlok 

SYSTEM 


Your most simple, versatile system to 
build metal cabinets and housings, any 
shape, any size, quickly, easily. Consists 
or a large variety of corner connectors 
and series of interlocking extrusions from 
which framework of the housing is 
assembled. Your development engineers 
can then build needed structures fast, 
economically. Write today for full infor¬ 
mation or contact your nearest agent. 

- --- Send this Coupon -— 

! ALADDIN INDUSTRIES PTY. LTD. 
j 43-53 Bridge Rd., Stanmore, N.S.W. 51-2826 

Please send me details of Imlok System. 

I name_ * _*__..... \_ 







































ON SHORTWAVE - By ART CUSHEN 


Changes in South Pacific Stations 

New stations, changes in frequency and in operating days are the 
highlights of this month's listening when many South Pacific Island 
stations have made transmission changes. 


A N additional frequency has been put 
into service by the Solomon Island 
Broadcasting Service, with the use of VQ03 
on 3995 Kc. This station is on the air on a 
test basis and giving good reception in 
this area. The actual schedule of the Solo¬ 
mon Island stations is: Monday to Friday, 


AFRICAN NEWS 

QpHE Emisora Official in Luanda, Angola, 
has been noted in Europe on the addi¬ 
tional frequency of 4885 Kc as well as 
4955 Kc. The station has been heard in 
its normal Portuguese transmissions at 
2100 GMT. 

The station is also reported as testing on 
7230 Kc from 0600-0730, Sunday from 

Box 15, Wewak, Papua. The verification is 


issued by Mr R. W. Wilson, officer-in- 
charge. 

We have also heard another new station 
in the Australian Territory of Papua, New 
Guinea; this is VLK3 in Port Moresby, 
which uses the frequency of 3925 Kc. The 


0730 to 1110; Saturday, 0855-1115; Sun- station has been heard as early as 0730 in 
day, 0855-1100. The station has local news New Zealand and at 0850 has a local in- 
at 0745 and 0930, news from the BBC at formation service; at 0900 it takes a news 


0915 and from the ABC at 1100. 


bulletin from the ABC. The station suffers 


The station is asking for reports on the some interference later in the broadcast 
new channel and its full station identifica- from the Japanese commercial broadcaster 


tion is: “This is the Solomon Island Broad¬ 
casting Service broadcasting on VQO 1030 
Kc and VQ02 5960 and test transmissions 
on VQ03 3995 kilocycles in the 75-metre 
band/’ This is followed by a request for 
reports on reception. The address for these 
is Solomon Island Broadcasting Service, 
P.O. Box 115, Honiara, Guadalcanal, Solo¬ 
mons. 

A change in its transmission has been 
made by the Gilbert and Ellice Broadcast¬ 
ing Service; we have noted them on the 
air on Thursday from 0730 to 1030 hours 
GMT. This time replaces the transmission 
which has been on the air from VTW for 
many years on a Friday. A letter from the 
Chief Engineer of the Gilbert and Ellice 
Island Broadcasting Service, Mr Charles 
Adams, states the change took place on 
June 27; that the new Thursday transmis¬ 
sion is on the air for the same time, 0730 
to 1030 and carried on the two stations 
VTW on 844 and VTW2 on 6050 Kcs. 
Signals on the shortwave transmitter still 
are mixed with HCJB on the same fre¬ 
quency. 


JOZ on the same channel. The announce 
ment of VLK3 is, “This is the ABC, 9PA 
Port Moresby and VLT5 and VLK3.’’ It 
is understood the station schedule is Sun¬ 
day to Friday, 0700-1330 and 2000-2200, 
Saturday 0700-1400 and 2030 to 2200 
hours GMT. 


GMT onwards. CR6RZ in Lobito, Angola, 
is now 7175 Kc, having shifted from 7150 
Kc. 

Cape Verde Island is now closing at 2200 
hours GMT and using the frequency of 
4975 Kc. This station on this channel, due 
to its low frequency, does not allow for 
reception in New Zealand, but it will be 
in the reach of West Australian listeners. 

ETLF “The Radio Voice of the Gospel” 
in Addis Ababa has a transmission to 
South Africa on 9705 Kc, 1700-1930, while 
a second transmitter on 1700-1900 is on 
7120 Kc. 


Notes from readers should be sent to 
l ARTHUR CUSHEN, 212 Earn Street, 
\ Invercargill, N.Z. AH times are in 
i Greenwich Mean Time. Add 8 hours for 
t Perth, 10 hours for Sydney and 12 hours 
[for Wellington time. 


BRAZZAVILLE POWERS 

JJETAILS on the power used by Radio 
Brazzaville has been passed on to us 
by a West Australian reader, Roger Boyd, 
of Nollamara; also the schedule of the 
station, which has the mailing address of 
Box 108, Brazzaville, Republic of Congo. 
The frequencies and powers of the 


stations are: 


NEW TRANSMITTERS 

JpROM Transworld Radio of Monte Carlo 
come details of the new station being 
built in Curacao and which will be on the 
air before the end of 1963. The huge trans¬ 
mitters are under construction for the new 
station by Continental Electronics at Dal¬ 
las, Texas. The three units are to be ship¬ 
ped to Curacao this month and will be 
on test late this month or early October. 
Special antenna systems will beam pro¬ 
grams to America, Africa, Europe and the 
Far East. The two shortwave transmitters 


5970 

1500W. 

7105 

5KW. 

7150 

50KW. 

9545 

50KW. 

9730 

7KW. 

9770 

50KW. 

11710 

50KW. 

11725 

50KW. 

11970 

10KW. 

15190 

50KW. 

15445 

21500 

50KW. 
50KW or 

1500W. 

17720 

1500W. 


AFRICAN SIGNALS 

’J’HE low sunspot count has resulted in 
some good reception in the 60 and 90- 
metre bands and George Hughes of New 
Mile End in South Australia has reported 
some interesting signals to sign-off at 2300 
GMT on Saturday. Bangui has been heard 
on 5025 Kc to sign-off in French at 2215, 
with an excellent signal. Radio Lome, Togo, 
on 5045 Kc, has also been providing good 
signals to sign-off at 2300. Liberville in 
Gabon, which is also heard to sign-off at 
2300, uses the frequency of 4775 Kc. 

Dahomey on 4875 Kc has also been noted 
with its sign-off at 2300. Kuwait in the 
Asian areas, broadcasting from the island 
of Kuwait in the Persian Gulf on 4967 Kc, 
signs off at 2110 GMT, with the chiming 
of a clock. Angola station on 4955 has 
also been noted when closing with the .. T .. ^ 

anthem at 2305; another Portuguese speak- * n ^ ,an Government, is £264,000. 
ing station on 4920 Kc, mixed with VLM4, 
has not yet been identified. 


English news is heard at 0515 on 17710 
Kc, 0830 on 21500 Kc, 1930 on 15190 Kc, 
and 0115 to America, on 11725 Kc. The 
special program 1900-2000, is in English 
for Africa and has news at 1930 on 15190 
Kc. 

ETLF ON 4905Kc 

'J’HE much discussed new Gospel broad¬ 
caster in Ethiopia, ETLF “The Radio 


will have a power of 260,000 watts. This Voice of the Gospel,” which is broadcast- 
is a big step for Transworld Radio since ; — — A AAi ~ 

they commenced to operate from Tangier 


ing from Addis Ababa, is now providing 

_ _ _very strong signals in Australia and New 

in 1953. The new "studio buildings° in Zealand. Our reception of the station has 


Curacao in the Caribbean are nearing com¬ 
pletion, and, as well, a chapel will be 
built on the site for this Gospel group. 

Australia is the home of another power¬ 
ful transmitter complex which has been 


been from 1640 to 1655 hours GMT when 
using the 60-metre band channel of 4905 
Kc. The station has a news session in 
English from 1640 to 1650, then a five- 
minute program and sign-off is at 1655. 


built by Standard Telephones and Cables The sign-off announcement states that the 


for the Indian Government for its All 
India Radio shortwave services. The new 
station will have two 100 KW high fre¬ 
quency broadcast transmitters for the Inter¬ 


station is on the air from 5 to 6 p.m. local 
in the 49-metre band and 6.30 to 8 p.m. 
in the 60-metre band—that is, from 1400^ 
1500 and 1530 to 1700 GMT. Reports 


national Service of All India Radio at New should be sent to ETLF, P.O. Box 654, 
Delhi. The total value of the two 100 KW Addis Ababa, Ethiopia. The power of the 
and two 50 KW transmitters, all ordered by transmitter is 100 KW and is the strongest 

signal in the 60-metre band at this hour. 


WEWAK VERIFIES 

J^AST month we reported the reception of 
Radio Wewak on 3335 Kc, and a 
verification letter has now been received 
from the station. The call assigned is 
VL9CD; the power of the transmitter at 
the moment is 250 watts but this is to be 
increased to 10,000 watts. According to the 
verification letter, the station is on the air 
from 0730 to 1200 GMT. ABC news is 
broadcast at 0900 and 1100 hours. The 
station’s address is. Radio Wewak, Depart¬ 
ment of Information and Extension Ser¬ 
vices, Broadcasting station Wewak, P.O. 
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DOMINICAN REPUBLIC 




A NEW slogan has been heard from the Dominican Republic with the change 
of slogan from “Radio Caribe” to “Radio Santo Domingo” on the frequency 
of 9505 Kc. The station has been heard with 15 minutes of news at 0300 and 
0400 in English, then follows identification in French, Spanish and Portuguese. 

On Monday the station leaves the air at 0400, but on other days continues to 0600. 
The station announces as “This is Radio Santo Domingo Television broadcasting 
in the International Service.” The station has taken the new name of the capital 
of Dominican Republic as its slogan. The city was the former Ciudad Trujillo; 
before that again it had the name of Santo Domingo. Signals are fairly good, 
with best reception after 0300 when the B.B.C. transmitter leaves the air on 9510 
Kc. After 0400 some interference is noted from the Rome Radio transmissions 
on the same channel and from Belgrade, using 9500 Kc. 
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HAM 


RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 


Phone 86-6465 


Established 1947. 


Postage. Parcels 3/6 per order. 




MR-52 


MR-2P 


Meters 0-1 Ma. M065 3 {in round 35/- 
0-lmA. square. Hin hole, MR-2P 35/- 
Transistor Batteries, 9 volt, 4/9 ea. 
Meters, 0-50 Ma. G.E.C., 3{in round 
face, 2{in hole. Brand new, 30/- 
MR-65 0-1 Ma. 3in square, 2{in hole 
47/6 inc. tax. 
MR-52 0-1 Ma. 2{in square. 2in hole. 

£2 inc. tax. 

MR2P, 0-500 microamp. Hin square, 
Hin hole.37/6 inc. tax. 


LSGlt 

SIGNAL 

GENERATOR 


120 Kc.-390 Me. 

Freq. range (six bands): 120 Kc to 130 Me. on 
fundamentals; 120 to 390 Me. on harmonics. 
Mod. frea. 400 and 1,000 c.p.s. Tubes; 12BH7. 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtal not supplied), 
1 to 15 Me 100. 117 or 230v. A C. input, 
50/60 c.p.s. Size: 7V4 x 10% x 4V4in. Weight: 
61bs. 

Price: LSGlt—£16/17/6 inc. tax. 
LSG10 — £13/17/6. 



Enamel Copper Wire in 4 oz. rolls. 

18 B & S. 8/6 

20 B & S.12/6 

33 B & S.15/6 

FERROCAKT POCKET MULTIMETER 

MoM PT34 

300 uA. movement. 
BMW AC and DC voltages: 

0-10. 0-50, 0-250, 

1*0* 0-500, 0-1,000c. 

Current ranges (mA.) 
T/7I* i* * 0-1, 0-100, 0-500 mA. 

♦ ♦ « * Ohms range: 0-100.- 

ooo ohms. 

Size: 3% X 2% x 1% inches. 

Complete with leads. 

£61 inc. tax 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3/8in diam., in 
25yd rolls. 30/- a roll or 1/6 a yard. 

Coaxial Cable 52 ohm UR43 3 16 diam., in 
12 yd rolls, IS/* a roll or 1/6 a yard. 

Coaxial Cable 72 ohm UR70 3/16in diam.. in 
27yd rolls, 30/- a roll or 1/9 a yard. 

Coaxial Cable 72 ohm UR70 3 16 diam., in 
12yd rolls. IS/- a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit Vi in 
coax, cable. Plugs 4/-, Sockets 3/6. 

AMERICAN POTENTIOMETERS 
American Bradley, 2in long, {in shaft, 
lin diam. Available in following sizes: 
include 10,000, 20,000 25,000, 30,000, 
50,000. 100,000, 250,000 ohms, 2 

megohm Bradley Potentiometers. 

Price 2/6 each. 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals 
Miniature and FT243, 50/ with socket. 
Crystals Ground to any Frequency. 
PRICE ON APPLICATION. 

Crystal Earphones, suit Transistor 

radio.6/6 

Phone Plug on 2ft cord.. 2/6 

SAKURA CIRCUIT TESTER 

Model TR6S 

Sensitivity: d.e. 20.000 ohms/volt, 
a.c. 10.000 ohms/volt. Ranges — 
d.c. volts: 6, 30. 120. 600. l,200v.; 
a.c. volts.: 6. 30. 120. 600. l,200v. 
D.c. current; 60 uA., 6 mA., 60 
mA„ 600 mA, Resistance: 10K, 
100K. 1M. 10M ohms. Capaci¬ 
tance: 0.001-0.2 uF., 0.0001-0.01 
uF. Inductance: 30-3.000H. Deci¬ 
bels: Minus 20 to plus 17 db. (0 
db.—0.775v.—600 ohms). Dimen¬ 
sions: 4Vfcin x 6 Vi in x 2Hin. 

Weight: 1.31b. 

£9/10/ Inc, tax 

VALVE SOCKETS 

Octal 1/6, Octal plug and socket 2/-» Small 7- 
pin Ceramic 2/-, Small 7-pin mica filled with 
shield. 13 for £1, Small 9-pin Ceramic with 
shield 5/-, Small 9-pin Ceramic 2/6, Loctal 8- 
pin (7C7 Type) 1/-, Loctal 9-pin (EF50 Type) 
3/6, Small EA50 Type 2/6, 813 Type 15/-, 
VCR97 CRT Type 10/-, Large 4-pin. 5-pin, 
6-pin, 7-pin. ail 2/- each. 

IN2I SILICON DIODES 

U.h.f. mixer, design freq. 3,060 Me. 
7/6 each, or 3 for £1. 



POWER TRANSFORMERS 

150 aside 30 Ma. CT 6.3v. 1.7A .. .. 32/6 
Power Transformers 225v. aside 50 Ma, CT. 

6.3v. 2A . £2 

Power Transformers 250v. aside, 6o Ma 6.3v. 
1A. 6.3. C.T.1A. £1/19/ 


E.I.L. 

HAM COMMUNICATION 
RECEIVER HCR 62 




0 

if 


4 BAND All WAVE DECEIVES 



Range of Receiver 
Main Tuner; Band 1. 0.55-1:6 M.C. 

Band 2. 1.6-4.8 M.C. 

Band 3. 4.8 M.C.-14.5 M.C. 

Band 4. 10.5 M.C.-30 M.C. 

Band Spread: M.C. Band a.I. 3.5-3 7 M.C. 

a.2 3.7-3.95 M.C. 
7 M.C. Band b.t. 7.0-7.16 M.C. 

b.2. 7.16-7.33 M.C. 
14 M.C. Band c. 14.0-14.4 M.C. 

21 M.C. Band d. 21-0-21.5 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 
Selectivity: —60 db at plus/minus K.C. detuning 
Sensitivity: (S/N 20 db at 10 M.C.) 

£75 cosh, tox paid 

NO TERMS AVAILABLE 
TRADE-INS ACCEPTED 


COAXIAL CABLE 
UR32 71ohm in 
£7/15/ or 1/9 yd. 


100yd rolls. 


Crystal Microphones Model BM3 Pen¬ 
cil Type.57/6 

Stand to suit. 15/ extra. 


VIBRATORS No. M438 12 volt 150 
cycle non-synchronous .. .. £2 

No. M437 6 volt 150 cycle non- 
synchronous .£2 

ER22 GERMANIUM 
POCKET RADIO 

Complete with earphones and 
instructions. 

22/6 

Aerial wire to suit 

4d yd. 


1A3 

IA5 

IC7 

6AC7 

IDS 

IH4 

1H6 

1K4 

IK5 

IPS 

105 

1S5 

1T4 

2A6 

2D21 

2X2 

3A4 

1F5 

TTI5 

6G6 

3S4 .. 

5V4G 


2/610a £1 
5/ 5a £1 
3/ 7a £1 
7/6 
7/6 
5/ 

5/ 

5/ 

5/ 

2/ 

5/ 

10 / 

10 / 

7/6 
15/ 

5/ 

10 / 

10/ 

15/ 

7/6 3 a £1 

. 10 / 

£1 


3a £1 
5a £1 
5a £1 
5a £1 
5a £1 
10a £1 
5a £1 


5a £1 


5Y3GT 13/9 
5U4/GR 14/6 

NEW VALVES 

954 

955 

5/ 

5/ 

5a £1 
5a £1 


17/6 

6Y6 

5/ 5a £1 

12J5 

5/ 

5a £1 

956 

5/ 

5a £1 

6AJ5 1/6 3 a £1 
6AM6 (EF91) 10/ 

6CH6 2/6 

6J5GT 10/ 

6SN7GT12/6 

12SK7 

I2SQ7 

12SR7 

5/ 

5/ 

5/ 

5a £1 

5a £1 

958A 

2051 

AV11 

2/6 10a £1 
5/ 

2/11 

6BE6 

15/ 

6X4 

12/6 

14A7 

3/6 

7a £1 

EA50 

2/ 

10a £1 

6C4 

5/ 5a £1 

6V4 

14/6 

117Z6 

5/ 

5a £1 

EC91/6AQ410/ 

6C8G 

5/ 

7A8 

2/ 11 a £1 

1625 

5/ 

5a £1 

ECC33/6SL7 £1 

6F6 

12/6 

7C5 

5/ 5a £1 

1626 

5/ 

5a £1 

EF39 

5/ 

5 a £1 

616 

10/ 

7C7 

2/ 12 a £1 

1629 

5/ 

5 a £1 

EF70 

5/ 

5a £1 

6K7 

5/ 5a £1 

7E6 

3/6 7a £1 

30 

1/3 


EF72 

5/ 

5a £1 

1S5 .. 

.10/ 

7W7 

2/610a £1 

35T 

30/ 


EF73 

5/ 

5a £1 

6K8GT12/6 

12A6 

4/ 6a £1 

717A 

7/6 

<4 

a 

EL41 

10/ 


6L7 

5/ 5a £1 

12AT7 15/ 

6B8 Metal . 

. 17/6 

EY91 

5/ 


6SA7 

7/6 

12SAGT10/ 

807 

7/6 

3a £1 

OB2 

30/ 


6SC7 

7/6 

1S2 

18/ 

808 

10/ 

, 

QQV06/40 £4/17/6 

6SF5 

7/6 3a £1 

6U8 

17/ 

809 

20/ 


RL18 

7/6 

3a £1 

6SSH7 

4/ 5a £1 

6CM5 

25/ 

815 

15/ 


UL41 


£1 

6SS7 

7/6 3 a £1 

12AH7 

5/ 5a £1 

830B 

15/ 


VR53 

5/ 

5a £1 

6V6GT 

16/ 

12C8 

5/ 

832A 

19/6 


VR101 

5/ 

5a £1 

6X5 

15/ 

I2H6 

3/6 

866A 

32/6 


VR102 

5/ 

5a £1 


5/ 5a £1 
10 / 

2/ 12 a £1 
5/ 

4/115a £1 
7/6 3a £1 
5/ 

15/ 

17/6 

12/6 

10 / 


VR103 
VR105 
VR136 
VT25 
VTI27 
VT50I 
Y65 
KT61 
ECH33 
EB41 
6X4 4 
1LN5 

(C V781) 5/ 5 a £1 

12AU7 15/ 

12SC7 5/ 5 a £1 

VT52/EL32 

7/6 3 a £1 
QQE03/I2 47/6 
QQE04/20 £3/10/ 
VT78 4/ 

6H6GT 3/6 
6SF7 7/6 
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CAMBODIA ON 17710KC. 

rpHE “Vbice of Cambodia” has been 
heard with good strength during its 
service in the mornings from Phnom Penh, 
using the frequency of 17710 Kc, and 
heard from 0130 to 0230 hours GMT. This 
Lansmission includes the first 30 minutes 
in Cambodian; then, at 0200, a news bul¬ 
letin in English is presented. Following the 
news at 0207, popular music is broadcast 
to 0215; then follows a session of news in 
French with sign-off at 0230. Signals are 


strong and it is presumed that the 50 KW 
transmitter is used on this channel, thus 
giving good reception throughout South 
Asia and the Pacific area. The Cambodian 
radio has been one which has seldom been 
heard in this area, due to the use of 
VLI Sydney on 6090 Kc, the normal 
Phnom Penh channel, but this new 16- 
metre outlet will enable many to hear a 
new country on shortwave and verify yet 
another of the new Republics of South 
Asia. 


FLASHES FROM 

BAGHDAD has at least six shortwave 
transmitters, according to a check on the 
frequencies by the DX Editor of the 
Swiss DX Session from Berne, who re¬ 
ports on 6030 and 6095 Kc; at 1930 the 
station has a session in French to Europe. 
At this time they are also on 3240, 
3960, 6095, 7180, 9555 Kc when at 2000 
hours they are in Arabic. Badghdad has 
given us good reception on the new 
channel of 3920 Kc; it has been heard at 
2100 with the familiar clock chimes. The 
schedule on this frequency is understood 
to be 1000 to 2215,- but signals in New 
Zealand fade out soon after 2100; the 
usual Arabic programs are broadcast. 

BERLIN INTERNATIONAL, with test 
transmissions to South Asia, has been 
heard by South Australian listener, Em 
Suffock, on 17720 Kc, 0700 to 0800 
GMT. The station also has been heard 
to announce that they are on at 0400 
to 0430 on 15340 and 11795 Kc. The 
station is located in the East German 
sector of Berlin. 

BREMEN in Germany is being again heard 
with its Program 1 on 6190 Kc, from 
0500 to 2305 GMT. Another station in 
Germany, Baden Baden, is also now be¬ 
ing heard with its relay of the home 
service on 7265 Kc, from 0445 to 2310. 

ANDORRA radio on 6305 Kc, has a news 
bulletin hourly in French from 0530 
to 2339. A complete news service in 
French is heard at 1730 and 1930. The 
station now uses 10,000 watts and is the 
•best signal in this area from this tiny 
country in Europe. 

ALGIERS program in French using 11835 
Kc, is carried in three transmissions, 
0630-0900, 1100-1430, and 1700 to 2300. 
At 0730 reception is possible in this 
area. The station has now reverted to 
GMT and not Central European Time as 
it has been using in the past. 

GAMBIA station in Bathurst, has moved 
from 4820 to 4800 Kc, according to 
verification from the station. The station 
is on the air with the power of 2,500 
watts and has an antenna system direct¬ 
ed due east; the station is on the air 
Monday to Friday from 1800 to 2200 
GMT. 

SPANISH GUINEA station Radio Ecua- 
torial Bata is on 4925 Kc, having returned 
to this channel, while Radio Santa Isobel, 
in its new schedule shows they use 7150, 
6250, 6245 Kc, with 5000, 1500 and 700 
watts respectively. The station operates 
0530-0730, 1100-1430 and 1700-2100, 

with an additional transmission time for 
Sunday 1200 to 1430 GMT. 


EVERYWHERE 

1130, on 7255 Kc, A further transmission 
is carried on 7260, 7100 and 11970 Kc, 
which are used in other services. 

BRUSSELS in its service to Africa at 1600 
GMT has been tuned on the frequency 
of 9740 Kc, and also on 9729 Kc while, 
at 1245, and 2000-2045, they use 11720 
Kc, a new channel; at 2045, the station 
leaves the air on this channel. 

CAMBODIA, a country which has been 
seldom heard in the South Pacific area, 
is now verifying reception by a letter in 
French. A Swedish listener reports that 
it contained the following information: 
Programs in English and foreign langu¬ 
ages are carried at 0120-0230 on 17710, 
0300-0400 on 11940, 0530-0630 on 6090, 
1230-1245 on 6090, and from 1300-1500 
on 9695 Kc. 

ECUADORIAN station “Radio Capital” in 
Quito has moved to the new outlet of 
4930 Kc. The station has been noted clos¬ 
ing at 0605 GMT. Nearby “Radio Na- 
cional del Ecuador,” also in Quito, is on 
the frequency of 4940 Kc and is signing- 
off at 0515. Verification has been by 
letter and a pennant. 

MOZAMBIQUE station which has commer¬ 
cial program in English and Arikraans, 
beamed to South Africa and from the 
studios in Lourenco Marques, is using 
the new frequency of 6055 Kc, from 
0530 GMT. All the stations of the Radio 
Club of Mozambique which operate the 
station, now close at 2300 GMT. 

MOROCCO, which is heard in its African 
Service at good strength on 11735 Kc, 
is also on two additional frequencies, 
15345 and the new channel, 15410 Kc. 
The station is on the air in Arabic at 
1930, English at 2030 (which includes 
news at 2100) and in French from 2130. 
The interference is severe on 15345 Kc, 
but the other two channels are giving 
good reception. Other transmissions from 
Radio Morocco are in Arabic from 0645- 
0700 and from 1700-2400 GMT on 7225 
Kc; from 1900 the additional frequency 
,of 15185 Kc is used. 

TAIWAN is the location of a Chinese- 
speaking station which is using 15320 Kc. 
It has not been completely identified by 
listeners in Europe, who hear it in three 
transmissions, 0350-0600, 0940-1800, 

2150-0200. At times the stations suffers 
from interference from Radio Canada on 
the same channel. According to the 
World Radio Handbook, the Taiwan 
station on 15320 Kc is located in Chiayi, 
Taiwan, and is operated by the Broad¬ 
casting Corporation of China. 


TUNIS, with the broadcasts of Radio 
Tunisia, is using 6126 Kc for its service 
from as early as 1700 to sign-off at 2330 
GMT. The station, since it commenced 
to operate with 50 Kw some two years 
ago, has been heard on several frequen¬ 
cies in this band and has been observed 
from as low as 6110 to as high as 6140 
Kc. 

KIEV in the U.S.S.R. has its own service in 
English to North America, and we have 
heard this on Sundays to sign-off at 0310 
GMT. The station has been using 9710 
and 11960 Kc, and is asking for reports 
at the end of this special regional pro¬ 
gram for North America from this Uk¬ 
rainian city. Radio Kiev suffers some 
severe interference on 9710, but is clear 
on 11960 Kc. 

VIENNA, in its transmissions to the 
Americas, is using 6155 and 9770 to 
North America and 9525 Kc to South 
America; this, according to an announce¬ 
ment on 9525 Kc at 0230, when reports 
from listeners were requested to Vienna 
50, Austria, the address of the Austrian 
Shortwave Service. 

WINDWARD ISLANDS has put a new 
5000-watt transmitter on the air, and has 
now extended its schedule from its studios 
in St. George’s, Grenada. The station is 
on the air to external listeners: To 
Europe, 2000-2100 on 15080, 15275 Kc, to 
North America, 2130-2230 on 15080, 
15275 Kc; to Southern United States, 
0130-0315 on 9730, 9750 Kc; to the 
Caribbean area, 1545-1745 on 5010 and 
9750 Kc; to West Indies, 2000-2400 on 
5010 Kc, 2330-0315 on 3380 Kc. 


PRACTICAL 

HOME-STUDY 

COURSE ID RADIO 

STOTT'S Course meets the exact needs of 
Amateurs. Radio Salesmen, Experimenters. 
Dealers. Service Men. Builders of Sets and 
others. 

This popular Course has been designed and 
prepared by experts. 

A N.S.W. student wrote:— 

“The lessons are simply explained and any¬ 
one. without any knowledge of Radio, can 
follow them quite easily." 

Write today, without obligation, for particu¬ 
lars of the STOTT Course in RADIO FOR 
AMATEURS. 


Stolls Correspondpiup College 


159 Flinders Lane, Melbourne: 149 Castle- 
reagh St.. Sydney: 290 Adelaide St., Brisbane: 

21 Grenfell St.. Adelaide: 254 Murray St., 
Perth. 

••“•••■'CUT HERE AND POST* 

I TO STOTT'S: Please send me. free and with- | 
§ out obligation, full particulars of your Course ■ 
I in Radio for Amateurs. 

J My Name . J 

* Address . J 

* . Age (R.H. 96$). j 


BELGRADE is carrying its medium wave 
program on a shortwave transmitter, and 
recent reception is on 9735 Kc, which 
replaces 9620 Kc. The station is on the 
air from 1400 to 1600 GMT. 

WARSAW in its service to Africa is on 
the air at 1200 and 1300 hours GMT in 
English and 1230 and 1330 in French, 
on 7125, 11740, 15120 Kc. At 1830 in 
French, 1900 in English on 19525, 11700 
Kc. At 2200 in English and 2230 in 
French on 7125, 9525, 11810, 11840 and 
15120 Kc. 

MONACO station Trans World Radio, in 
Monte Carlo, is in English from 0630 to 


AUSTRALIAN PHYSICAL LABORATORIES 
CANBERRA'S AUDIO SPECIALISTS 

Manufacturers of the “AIDA” perfection sound systems. Distributing 
Agents for the famous LABCRAFT turntables and ALL BALANCE 
and B & O pick-ups. 

Suppliers of RICHARD ALLAN and WHARFEDALE speakers, 
ORPHEUS and J.H. turntables, A.D.C. and ORTOFON pick-ups and 
cartridges, LEAK amplifiers, TANBERG recorders, etc. 

THE COMPLETE SERVICE FOR THE HI-FI ENTHUSIAST 

PHONE: Canberra 4-3010. POSTAL ADDRESS: Box 225, Canberra City 
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GENERAL ELECTRONIC SERVICES PTY. LTD. 

15 JAMES STREET, LIDCOMBE. N.S.W. 

Specialists in Transistors and Valves. All types from manufacturers in U.S.A. available. 


Plus 

S.T. 


SILICON TRANSISTORS 

2N2711, lOOMc/s 100 Milliwatt ..21/6 3/1 

2N696, 150 Mc/s 0.8 Watt.23/- 3/3 

2N708. 400 Mc/s 0.3 Watt.38/- 5/5 

' r 


GERMANIUM POWER TRANSISTORS Plus 

S.T. 

2N301. 3 Amp. 30 Volt.21/6 3/1 

2N277. * 15 Amp. 30 Volt.28/- 4/- 

2N174, 15 Amp. 60 Volt.51/- 7/5 


SILICON RECTIFIERS 


Plus 

S.T. 


1N3492, 18 Amp. 

100 Vo!t . . .... 

9/6 

1/4 

1N3493, 18 Amp. 

200 Volt. 

.. 15/4 

2/2 

1N3494, 18 Amp. 

300 Volt. 

19/3 

2/9 

1N3495. 18 Amp. 

400 Volt. 

.. 27/- 

3/8 

STV4, 400 Volt 1 

Amp. .. .. .. .. 

6/6 

Ud 

STV5. 500 Volt 1 

Amp. 

.. 7/6 

1/- 

STV8. 800 Volt I 

Amp. 

.. 13/- 

1/10 

BS1/4, 400 Volt i 

Amp (miniature) . . 

6/6 

lid 


SCOBA 

Receiving 

KT66 . . 
EL34 . . 
EF86 -. 
SV4G .. 
5R4GV 
6BQ5 .. 
6DQ6 . . 
6AK5 . - 
12AU7 . 
12AT7 . 


AND RSD BRAND VALVES 

Types 


24/4 

19/10 

13/4 

11/6 


10/1 

14/6 

14/- 

9/8 

13/6 


Plus 

Transmitting 


Plus 

S.T. 

Types. 


S.T. 

3/6 

4-125A/RS1007 


2/10 


265/- 

23/8 

1/10 

810. 

255/- 

23/2 

1/8 

813. 

140/- 

12/6 


866A . . 

24/- 

2/2 

1/C 

5763 . . 

21/6 

3/1 

1/3 

6360 . . 

. 42/- 

6/- 

H 2 

6146 . . 

56/6 

8/1 

2/1 

6883 . . 

31/6 

4/7 

1/4 

6DQ5 . . 

38/- 

5/4 

1/11 

2E26 . . . . 

50/- 

7/1 


OTHER SPECIALS 

All plus sales tax where applicable. 

VARIAC IN CASE, with meter, etc. 2 amp. 

0-270 Volt. £14 10 0 

VOLTAGE STABILISER, 250 watt, input, 

190-270 volt output. 240 volt ± 2%. 

Also in 1.10 volt output. £16 0 0 

(For TV sets in areas where mains variations are bad.) 
CRYSTALS, STYLE D CASE. 

3 to 30 Mc/s ± 0.005%.£2 19 0 

30 to 70 Mc/s ± 0.005%. £3 9 0 

CRYSTAL FILTERS. 

10.7 Me. 8 Elements.£18 0 0 

PLUG-IN RELAYS. 

Miniature. 4 c/o contacts, 6/12 V. coil. £2 7 0 


Many other professional quality items available; Terminal Lugs. Stand-off Insulators. Precision Wirewound Resistors to 0.02 r £, Coaxial 

Plugs and Sockets. Crystal Ovens. Crystal Filters. Heat Sinks, Relays and Contactors. Waveguide. Metallised Paper 1000 Volt Conden¬ 
sers, Solderless Terminal Lugs. NiC'd Accumulators.Varactor and Micro-wave Diodes, etc. Quantity Prices available on all items. 5/ 

processing charge on order* of less than C2. Interstate and country freight extra at cost. 


— CLASSIFIED ADVERTISERS — 

Use this form for your next advertisement to appear in the 

RADIO. TELEVISION and HOBBIES classified columns 

• To The Advertising Manager, Radio & Hobbies, Box 2728, G.P.O. SYDNEY 

• Please insert the following advertisement in the 

■ ■ •.... issue of Radi0 ’ 1V!evision and ENDORSEMENT. 

Hobbies. 

• I enclose Cash/P. Note/Cheque for £.. . s. . . d. . . . ADDRRSS ^ . .. 

being full payment for.lines at 3/6 per line. .. 
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Please write in block letters with ink or ball-point pen. 
(Copy deadline six weeks prior to publication.) 


Number of insertions 
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ANSWERS TO CORRESPONDENTS 


When writing to us: 


• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

O Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


TAPE RECORDER HISS 

J.V. (Carlton, N.S.W.) asks a number of 
questions relating mainly to tape re¬ 
corders and hiss in his tape amplifier 
and hopes that the Answer Man may 
find time to answer these questions. He 
also likes reading R. TV and H. 

We have passed your letter on to the 
Answer Man, J.V., and he will answer 
your queries when time and space are 
available. Many thanks for your kind re¬ 
marks about the magazine. 

TUNNEL DIODE CLOCK 

M.Q.Y. (Klemzig, S.A.) draws our atten¬ 
tion to an article in the March, 1963 
issue of “Scientific American,” de¬ 
scribing a quartz crystal clock using 
tunnel diodes and which is claimed to 
be accurate to within 5 seconds per 
year. He suggests that such a clock 
might be an interesting and worthwhile 
project for “Radio, Television and 
Hobbies.” 

Many thanks for your letter and sugges¬ 
tion, M.Q-Y., which we read with interest. 
We have not to date examined the article 
in detail, but we will certainly do so and 
consider the possibility of describing a unit 
of this type in the magazine. 

CRYSTAL SET DX 

P.C.P. (Dunedin, N.Z.) has been receiving 
Radio Australia on his broadcast-band 
crystal set. Fading was rather trouble¬ 
some, but he has been able to listen 
for several hours on some evenings. 
At times he has wondered whether 
this is caused by re-radiation from 
neighbouring sets, but the effect has 
occurred so many times that he 
feels this is not the case. He has also 
found that it is possible to receive 
Radio Australia on settings of his con¬ 
sole short-wave receiver which do not 
correspond to transmission frequencies. 
He wonders if we can explain the 
two effects. 

It is not uncommon for strong short¬ 
wave signals to “brute-force” themselves 
into simple valve, transistor or crystal sets, 
P.C.P., as such sets have rather elementary 
tuning systems. Where the coil is tapped, 
as in a crystal set, there is the additional 
chance that the tapped section of the coil 
will, itself, resonate in a high frequency 
band. 

The “extra” stations on your short-wave 
receiver are due to “image” or “second 
spot” reception. They arise from the fact 
that a superhet receiver operates by hetero¬ 
dyning a local oscillator with the incoming 
signal to produce a certain “intermediate” 
frequency, at which most of the gain and 
selectivity is achieved. 

The intermediate frequency can be pro¬ 
duced by tuning the local oscillator either 
above or below the incoming signal by the 
requisite amount — usually 455Kc. The 
oscillator tuning, in fact, is controlled by 
the receiver tuning dial so that, in effect, 
there are two settings of the dial at which 
a certain incoming signal might be repro¬ 
duced. Ideally, the aerial (and possibly RF) 
tuning circuit ahead of the oscillator/ 
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mixer stage should allow the signal through 
to the mixer only when the tuning dial is 
set in one of the foregoing positions, usually 
with the oscillator frequency higher than 
the signal frequency. However, in simple 
superhets, the selectivity of the aerial tuning 
circuit is not sufficient to achieve the desired 
result so that signals are heard, not only 
at their intended position on the dial but 
again, in the case of an ordinary superhet, 
at a dial setting 2 x 455 or 910 Kc. lower 
in frequency. 

THYRATRON QUERY 

L.P.S. (Herston, Qld.) asks for data on the 
1141 valve, which he says is a 4-volt 
filament type gas triode. He wonders 
whether it would be suitable for use 
in CRO timebase circuits. 

We have no information on this valve at 
all, L.P.S., which is surprising as our refer¬ 
ence books usually list any valve readers 
question us about. However, if the valve 
is directly heated as you suggest, it would 
not really be suitable for timebase use. 
Rather elaborate heater balancing arrange¬ 
ments would, probably have to be made to 
prevent AC ripple from being superimposed 
on the timebase output. The valve was 
probably intended for use as a controlled 
rectifier. 

TRANSISTOR SUPPLY 

R.P.S. (Hurstvilfe Grove, N.S.W.) asks if 
we could tell him if the “Regulated 
9-volt Supply for Transistors” of Febru¬ 
ary, 1963, could be adapted to supply 
12 volts, and if so, would we supply 
details. 

This could not be done easily, R.P.S., unless 
a regulated supply is not required, where¬ 
upon the transistor circuitry and series 
resistor could simply be omitted. The circuit 
would then have a no load voltage of about 
14, and would drop through 12 volts under 
load. 

We have no details for a small, regulated 
supply designed to provide 12 volts, unless 
the April, 1962, design is considered. This 
is a variable supply, able to deliver 0-15 
volts at one amp, but it would cost con¬ 
siderably more than a small supply of the 
type you would seem to require. 

BOOK ON AERIALS 

R.D. (Yanco, N.S.W.) would like us to 
recommend a text book on TV aerials, 
stacking, matching, and associated sub¬ 
jects. 

As far as we are aware, R.D., there is 
no book available which specifically deals 


with TV aerial theory and design. However, 
there are a number of books available 
which deal with the theory and design of 
VHF aerials as a class. Two books of this 
type which we can recommend are the 
“A.R.R.L. Antenna Book,” published by the 
American Radio Relay League, and the 
“Amateur Radio Antenna Handbook,” pub¬ 
lished by Howard W. Sams. The first book 
would perhaps be a little more suited to 
your purposes than the second, as it contains 
more theory. 

REFLEX SET QUERIES 

R.L.L. (Brisbane, Qld.) wishes to use a 
crystal earpiece with the “One Tran¬ 
sistor Reflex Receiver” described in the 
June issue, and asks how this may be 
done. He mentions that he is less than 
one mile from the 2,000 watt local 
transmitter, and wonders whether he 
will need a wave-trap to prevent it 
from “swamping” the more distant 
stations. If such a trap is needed, he 
asks if we would suggest how one may 
be constructed. 

The article on this set explained how a 
crystal earpiece could be fitted to it, 
R.L.L., in the second paragraph of the 
third column on page 55. 

When the set is correctly adjusted with 
the reaction almost producing oscillations, 
its selectivity should be sufficient to prevent 
your local station from producting inter¬ 
ference. However, if you would like to 
build a wave-trap, it could take the form 
of a parallel tuned circuit connected in 
series with the aerial lead. The circuit may 
be identical to the receiver tuned circuit, 
only the coil winding will not need to be 
tapped and the other windings will not be 
required. An old tuning capacitor may be 
used to adjust the trap to reject the local 
station. 

READER BUILT IT 

A.W.M. (Leigh Creek, S.A.) asks if we 
could supply further information on 
the amplifier described in the “A Reader 
Built It” page of the May, 1963, issue. 
The information given in the “A Reader 
Built It” section of each magazine is con¬ 
tributed by readers, as the information panel 
explains. Normally, the material published 
is the complete information supplied by 
the contributor. We are thus unable to 
supply further information on the amplifier 
described in the May contribution, and 
would suggest that you write directly to 
the contributor himself. 




RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

•yO assist our readers, “Radio, Television and Hobbies” conducts a technical query service. 

A Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbies,” 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 


L 


(8) Technical queries are not answered by telephone. 
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636 KING STREET, NEWTOWN-LA7008 


LEADER 

SIGNAL GENERATOR 
LSG 11 

104* A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£16/15/- 

Po$«., N.S.W. T/t. Interstate IX/*. 


INTERCOM PHONES 

Transistorised. Loud Speak In* 
Telephones. 

£6/7/6 pair 

Including 50ft wire. 

Post: N.S.W. 3/6. Interstate 7/6. 


MULTIMETER 

20.000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10. 50, 250, 500, 1000 
AC volts, 0, 10. 50, 250, 500. 1000. 
DC current 0.5uA» 0.25, 0 ?00mA 
Resistance, 0.50K. 0.5me*., 5meg. 

D.B. minus 20 to plus 36. 


£7/19/6 


K50, 50.000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. SeiuMvIl,. 

Ranges as above except 50uA. 

£ 5 / 12/6 

Post., N.S.W. 3/6, Int. 5/6. 

200H 

20.000 Ohm PER VOLT. 

D.C. Volts. 6 Ranges to 2500v. 
A.C. Volts. 5 Ranges to lOOOv. 
Ohms. 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural .. . . £7 S 0 

240 A.C. Stereo. 8 15 0 

Battery Monaural . . . . £10 5 0 

Battery Stereo.£11 It 0 

Post., N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Speed. 

£10/15/- 

rotf.. N.S.W. 12/d. Interstate IT/*. 


LA384S 

136 VICTORIA R'D. MAMUCKVIUi. SYDNEY, NSW 

EVENINGS & WEEKENDS PHONE XW 5956 


Serviceman's Special 

CONDENSER 
SUBSTITUTION BOX 

9 Ranges. Switched. 

£2/7/6 

Resistor Substitution Box, 

24 Ranges. Switched. 

£3/12/6 

Pack, and Post., 2/6. 


PLAYMASTER 3 

Using the new 6GW8 provides 4A6 
watts per channel with an Input of 
200Mv and improved frequency re¬ 
sponse, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


VACUUM TUBE 
VOLTMETER 

6 voltage ranges. 3, 10. 30, 100. 

300. 1.000 volts AC and IK. 5 

ohms ranges. 1-ohm to 1.000 megs. 
Contact. Potential compensated. 
Accuracy I7r. Provision for probe. 

£29/15/- 


STROMBERG 
PLAYMASTER ORGAN 

TONE GENERATOR UNITS 
£ 58 /-/- 

CONTROL PANEL 
ASSEMBLY 
£14/-/- 

REVERB UNIT & 
AMPLIFIER £29/-/- 
MAIN AMPLIFIER 
£27/-/. 

All units wired and tested 

COMPLETE 
STROMBERG 
ORGAN 
' £180 


SOLAR POWER UNITS 

6v. Develops Power from Sunlight. 
Small, light, lor. As used to power 
Space Rocket Radio Equipment. 
Ideal to power Relays, Transistor 
Radio. Model Control Receivers. 

15/- 

Post and Packing, 2/-. 

Send for full details on Radio* 
gram Chassis, TV and 
Amplifiers. 

B.S.R. MONARDECK 

Twin-track, lightweight unit. 

£18/15/- 


7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro* 
volts. No noise. Brilliant tone. 
I sing latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£31/15/- 

Post 10/-. 

State voltage. 6 or 12, earth polarity, 
speaker sire and aerial required. 
Also available for special frequencies. 
Rushfire. Flying Doctor, Small Ships. 
Services, etc. 


TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES 

V.L.2.U.V. 

ON YOUR PRESENT SET. 
RANGE. 20 to 30 Miles, £5/5/. 
With R.F. Stage Range 100 miles. 
£ 8 / 8 /. 

Post Free. 


TV PATTERN 
GENERATOR 

RTV*H. August Kitset. £•/■«/. 
Wired and Tested . £12 10 . 

Post Vi. 


COLLARO STEREO 
TAPE DECK 

As used in R.. TV A H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads 

£36/17/6 


AMPLIFIERS 

Public Address Range 
240v-AC 


MINIATURE P.A. AMPLIFIER. 
15 WATTS OUTPUT. 

Multlmach Ferguson O.P. trans¬ 
former Input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 PP 

£42/15/ 

50 Watt. As above EL34 P.P. 

£47/15/ 

100 Watt. As above KT8S P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MUI.LARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/ 
5/20. As above.£32 15 

BATTERY-AC 

OPERATION 

6 valve 6v plus 240v-10 watt 

£27/15/ 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 valve 12v pin 240v-25 watt 

£35/17/6 


--- 


1 


5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers, 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49 r 17 r 6 5-inch £55'15'- 


WIDE BAND 
OSCILLOSCOPE 
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PHONE 

-~ — * IILil LA3845 


RADIO 


VICTORIA R'D. MARRICKVIUi.SyONty.N SV/ 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 


CITIZEN’S BAND 
WALKIE TALKIE 

27.240 Megs. 
Rang® to 3 mile 
over land 
6 mile over water 

KONION CR9 

27.240 
9 Transistor 

£24/17/6 eo. 
PONY 

As above. But 
including Broad¬ 
cast band 

£32/10/- ea. 
ELMAN 

10 TRANSISTOR 

£32/10/- ea. 

Post N S W. 7 6. ]'state 15 . 


GUITAR 

AMPLIFIERS 


10-Watt. Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 


35 WATT 

4-Channel. Bass and Treble Boost. 
3 Twin-Cone Speakers . . £52 10/ 

Vibrato with foot control and 2 
preset controls for frequency and 
intensity. 

£5/5/ extra on above models. 

14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt + 14 

Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 


£81/15/- 


SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 

4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speakers. 
Perfect reproduction to 20 cycles. 


£72/17/6 


SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 


Simple to operate. Quick, accurate visual indication of condition, 
operation and faults In spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, graphs and 
fault indications included. 


£51/15/- 


ELECTRONIC 

MEGAPHONES 

SOUND POWERED BATTERY 
Ranee 400>ds. 

£12/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGAPHONE 

£25/-/- 

Ranee 800yds. 

Weight 71b. 

All complete with Speaker. Batteries. 
Microphone, etc. 

Pack and Post 12/6. 


P.A. SPEAKERS 

8 WATT 

8 ” Units In Waterproof 
Projection Horns. 

15 Ohm Voice Colls. 

£6/15/- 

In Double Ended Flares, 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers to suit. 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil. 16 Ohm. 

£9/17/6 

IS Watt Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£14/-/- 

iiniiMmnmiiHiHKMiiiiiiiimiiiiimiMiiiiiMiimiiiimiiiiiiiiitittiHiiiiiiiiniiiiitMiiMHiiiMitMiiMmiHimMmMiiiMiiiiiir 

WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 


IHiWIliMlllllllllllltlltiltMItllltllllllllllllltlltliltmiillMlllltlllllltlltlM! 

BATTERY 
CHARGER 


W 240 Volt A.C. Operation 

3 Rate 6V, 12V, TRICKLE CHARGE 

Trickle Charge Postion suits all Batteries. 2V to 12V at rata of 
200 to 500 M.A. 


STANDARD 

3 amp. 6V, 12V, TRC. £6/12/6. 

4 amp. 6V, 12V, TRC £7/12/6. 
Post., N.S.W. 7/6, Interstate 12/6. 


DE LUXE 

3 amp. .£8/7/6 

4 amp..£9/17/6 

6 amp. £10/17/6 

10 amp.£13/17/6 

Rail or Air Freight on. 


..T r PAYMASTER 

^tOM amplifier kit, as described in the 
August issue of Radio, Television 
. jgjk, and Hobbies, is now available, 

VpP Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12/10/ 

Complete Single Unit, including controls and anodised /1/> / 

control panel. Wired and tested. Zt*t3/ IU/- 


30 WATT 

TRANSISTOR P.A. 
AMPLIFIER 

Kltset, R„ TV « H., Feb. 

£33/15/- 

Wlred and Tested, £57/19/. 


STEREO 
TAPE-RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4 TRACK MONAURAL PUSH 
PULL 

Output 10 watt, 2.7 x 
Speakers, Recording Level 
Meter. 3 speed input for mic 
and P.U. or radio. With mixini 
between channels. Bass anc 
Treble Boost. Michigan Hi-Fi 
Heads. Complete with 
dynamic microphone. L.P. 
Tape. 

£95/-/- 


Transistor Portable 
TAPE RECORDER 
AIWA T.P.40 

Complete with Tape. Mike. Batteries. 
Excellent on Music. 

£21/17/6 

CLIMAX. Complete with 
Accessories, 

£16/15/- 

P»,t.. N.S.W. 9/, Interstate 8/6. 
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♦**♦*♦*** PHONG 


RADIO 


LA3845 


136 VICTORIA RD. MARRICKVIltE,SYDNEY, N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240v. A.C. Operation. 

2 6in Gongs. 

Ideal for paging. Fire alarms or 
Burgular alarms. 

£ 1 / 10 / 0 . 

Small Units* as above, 2-3in bells, 
12/6 



NEW 





ALDIS LAMPS 



12 V SIGNALLING UNITS 


Ideal 

for yachts. 

etc. Also 

Spot 

Lamps 

etc. 

In 

transport. 

cases. 


£5/7/6 




Used, 

Good Condition, 

£2/12/6. 

Post.: 

N.S.W., 

7/6; Interstate, 

12/6. 


Vibrator 




Power Transformers 


6V 300V 125mA 

£3 17 6 

12V 325V 125mA 


£3 17 6 


NEW VALVES 



6AM5 

.. 7 

6 6AC7 . 


7 

6 

6AM6 

7 

6 

2X2-879 


5 

0 

6AL5 

. .. 7 

6 

6AJ5 . 


5 

0 

6J6 . 

. .. 7 

6 

VR150/30 

15 

0 

866A 

.. .. £1 


6AK5 . 


17 

6 

813 . 

.. £3/10/ 

9006 . . 


5 

0 

803 . 

. . £3 


6AS7 .. 


12 

6 

3A4 . 

. 12 

6 

CK1013 


15 

0 

84/6Z4 .. 12 

6 

6SL7 .. 


12 

6 

4D2t 

£4 17 

6 

EK32 . 


15 

0 

12C8 

. .. 12 

6 

809 


17 

6 

1C6 . 

. .12 

6 

EBC33 


12 

6 

1J6 . 

. .12 

6 

6AG5 . 


9 

6 

3B7 

10 

0 

EL91 


10 

0 

3D6 . 

. 10 

0 

EF73 .. 


4 

0 

304TH 

£1 10 

0 

EF72 . 


4 

0 

2050 

.. £1 


EC70 . 


4 

0 

IK 7 . 

. .. 5 

0 

2C26 . 


7 

6 

6J5 . 

... 9 

6 

RK34 . 


7 

6 

6J6 . 

. 10 

0 

1N5 .. 


7 

6 

6J7G 

... 7 

6 

1C7 . . 


5 

0 

6N7 

10 

0 105 .. 


5 

0 

KTW62/6U7 7 

6 

1M5 .. 


5 

0 

1D5 

..5 

7 7C5 . . 


5 

0 

6F6 

. .10 

0 7W7 .. 


5 

0 

EF37 

.. . 12 

6 

I2A6 


5 

0 

5U4G 

... 12 

6 

6J8 . . 


17 

6 

6AG7 

.. . 10 

0 

6C8 .. 


7 

6 

VT502 

.. 12 

6 

VR65 . 


5 

0 

IL4 

... 5 

0 

12SK7 


5 

0 

6K6 

... 7 

6 

IT 4 .. 


10 

0 

AV11 

. . 2 

6 

6BM8 


7 

6 

6K7 

. . . 5 

0 

12BH7 


7 

6 

12SJ7 

. .. 12 

6 

12AU7 


7 

6 

12SL7 

.. 12 

6 

6SN7 


15 

0 

6SH7 

. . . 4 

0 

6BL8 


7 

6 

47 . 

.. .. 12 

6 

6BX6 


7 

6 

843 . 

. £1 10 

0 

RL27 


15 

0 

1629 

. .. 5 

0 

1616 


7 

6 

1619 

.. .. £1 

5Y4 .. 


10 

0 

RK75 

10 

0 

5X4 . . 


10 

0 

723A 

. £3 

2A3 . . 


£1 

VR75/30 15 

0 

807 . 


£1 

RK48A ... £3 

6X5 . 


10 

0 

954 

. . 5 

0 

5U4 .. 


10 

0 

VR105/30 15 

0 





S.T.C. 

s.u. 

30 


Vehicle Band 

Transmitter / Receiver 

70 

to 80 meg. 

Locked 

crystal 


20 

watts output. 6-v. operation 



£30/-/- 





NEW C.R.O. TUBES 

3 API *906 . £17 6 

5BPI. £2 7 6 

CV112. 10 0 

VCR97 .. £1 17 6 

CV322 .. 7 6 

VCR511B. £17 6 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300r 40mA .. .. 19 6 

1960 5” CRO. £5 10 0 

1960 3” CRO. £3 15 0 

325 x 325v 150 mA £3 17 6 
295 x 295 300mA TV £6 15 0 
1200 x 1200v 500mA .. £10 10 0 
800v and 270v. 300mA, ea £7 10 0 
240v-110v. 1.3 Kv Auto £10 10 0 
150 x 150V 30mA .... £150 

225 x 225V 4£mA .... £1 7 6 

124V Doubler 300m .. £2 15 0 

130V Doubler 400m £3 5 0 

120V Doubler, 700mA TV £3 10 0 
385 x 385, 100 mA . . £1 17 6 

300 x 300, 80 mA . . £1 12 6 

12v Vibraror, 200v 50mA 17 6 

240v, 32v, 40 watt .... £176 

6v to 240v 40-watt In 

verier. ..£17 6 

12v to 240v Inverter £17 6 

145v Doubler 450ma .£376 

150v Doubler 500 ma . £3 17 6 

220v Doubler 600 ma . £6 15 0 


Inverter Transformers 

12V 240V 60 Watt £3 7 6 

32V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt £4 5 0 

32V 240V 100 Watt . . £4 5 0 

6V or 12V to 240V 40 watt 1 17 6 


RELAYS 

6V, 3-pole Miniature.15 0 

1700 SPOT. 7 6 

1300 SPOT. 7 6 

500 x 500 SPDT. 7 6 

12 volts DPDT, 5 amp .. .. £1 

12 vols DPDT.12 6 

lOOpf TX var. condensers . 10 0 

100 to 500 pf 3000v. var. . . 10 0 
500 to 2500pf 750v. var. . . 10 0 
Hi-speed Polarised relay £2 10 0 

400 ohm.12 6 


Hi-lo Phono Transformers .. 4 6 

Hi-voltage, Lead-thru Insulators 1 6 
each; 15/ doz. 

Multi-strand 4-core Cable, 

yard. 1 0 

60pf with Vernier . . . . £1 1 0 

30pf.10 0 

Throat mikes, new. 3 6 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 6 

2mfd 600V. 6 6 

Imfd 600V. 6 6 

4mfd 600V. 6 6 

4mfd 2.5K .£1 10 0 

lmfd 3000V.17 6 

.5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 2V4K .. .. ea. 15 0 


TBY TRANSCEIVER 

New Condition. 28 to 80 megs. 
Battery powered. Lightweight Pack 
Set. Simple Conversion for Citizens 
Band. 10 or 6 Meters. Circuit 
included. 

£14/17/6 


GENEMOTORS 

Input Output 

21v 600v 300mA New .. £5 10 0 
24v 250v 100mA .. .. £1 0 0 

24v 550v 375mA .. . . £2 0 0 

24v 250v 60mA .. . £1 5 0 

I2v 500v 350mA .. £8 10 0 
21 v 1200v 200mA .. .. £6 10 0 
24v 250v 100mA New .. £2 0 0 

12v 235v 50mA .. . . £2 15 0 

12v 35 Ov 50mA .. £2 15 0 

24v 540v 200mA New . . £2 15 0 

24v 300v 250mA New .. £2 15 0 

12v 275v 110mA .. . . £3 15 0 


NEW HEADPHONES 


5 Ohm. 

£1 

2 

6 

2000 Ohm 

] 

2 

6 

4000 Ohm. 

1 

5 

0 

Crystal. 

2 

15 

0 

Stereo 5 Ohm 

Stereo Crystal Low Im¬ 

2 

5 

0 

pedance . 

2 

IV 

6 

American Lightweight . . 


12 

6 

Australian DLR 


12 

6 

Dynamig Earpieces, pr. 

Post 2/6 pr. 


4 

6 


100 NEW ASSORTED 
RESISTORS 

Ma'nly I.R.C.. Vi. 1.2 Watt. 

04 Values. V5 ohm. to 10 megs. 

15/-. Post 2/6. 

100 new assorted Condensers 
Paper, Mica, Ceramic Meialcap. 
25 Values. 

15/-. Post, 2/6. 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus Slock. Best prices. 
Call, write or phone any time. 


3BZ TRANSMITTERS 

12V. D.C. Operation. 

Air Tested. Modified to Small 
Ship Frequencies. 


£32/10/- 


NEW 4 inch 
SPIRIT FILLED 
COMPASS 

AIRCRAFT TYPE. 

£1/17/6 

Post 7/6. 


NEW METERS 

10mA centre zero, 3 Vain, scaled, 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£ 1 / 10 /- 

0-10 amps, 0 500mA, 0 50 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C, D.C. METERS 

4” Palec 
0 to 300V 

£1/17/6 

0 to 15 amp 

£1/17/6 

5in. 0 to 30 Amp. 

£1/17/6 

••30 Amp., 4!n A.C., D.C. 
0-60 Amp., 4in A.C.-D.C. 
0-150 Amp., 4in A.C., D.C. 

£1/17/6 


COAXIAL CABLE 

50 or 72 ohm. 5/16in d a. 
20yd lengths. 

19/6 

Pott., 4/- N.S.W.1 
7/6 Interstate. 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg. 
Variable Selectivity. 2 RE, 2 LF 
Stages, Band Spread. New condition. 
Airtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 2»0 V. 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
Included. 

£55 

3 —- BZ 

6v. D.C. Operation. 

5 Band, 200 K.C. to 30 Meg. 
Ideal Small Ships, Vehicle use, or 
Bush Fire Control. Air Tested. 
Realigned. Perfect order. 

£27/10/- 


BENDIX FREQUENCY 
METERS B.C.221 

Perfect Order. 

£47/10/- 


NEW COMMUNICATIONS 
RECEIVER 

E.I.L. 62 4-Band BANDSPREAD 
Amateur Receiver. 9 valve, 

3.5 meg. to 30 meg. 

£69/10/- 

E.I.L. 62A 4-Band 
550 kc to 30 meg. 


£72/10/- 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

240 A.C. Powered, Tested. 
PERFECT ORDER. 

£49/17/6 


NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32v Input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 

As above, 450 watts, £36/17/6 

12 VOLT UNITS 

As above. Metered with Field 
Regulator. 

Will operate TV Sets. 


£19/17/6 
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TECHNICAL BOOK REVIEW 


HANDBOOK OF HAM RADIO CIR¬ 
CUITS, by David E. Hicks 
(W9CGA). Published by Howard W. 
Sams and Co., Inc. Indianapolis, 
Indiana. Soft cover ,128 pages, llin 
x 8iin. 

Although this book is directed 
specifically to the radio amateur, it 
should have a wide appeal to all who 
have an interest in modern communica¬ 
tions receivers, particularly the current 
approach and practice in the United 
States. Even if the individual is not inter¬ 
ested in the rest of the volume, it could 
well be worthwhile for this chapter 
alone. 

The transmitting amateur, and more 
particularly those interested in the mod¬ 
ern techniques of single sideband, will 
find a wealth of information between its 
covers. Circuit diagrams and other de¬ 
tails are given for most of the more 
popular American equipment. 

The book is divided into four sections 
dealing with receivers, transmitters, trans¬ 
ceivers and RF power amplifiers. To give 
some idea of the field covered, here is a 
list of the items dealt with: 

Section 1: Receivers: Collins, Drake, 
Hallicrafters, Hammarlund, Heathkit, 
Knight-Kit, Lafayette, Mosley and 
National. 

Section 2. Transmitters: Collins, EICO, 
Globe, Hallicrafters, Hammarlund, 
Heathkit, Johnson Viking, Knight and 
RME. 

Section 3. Transceivers: Clegg 99’er, 
Gonset, Hammarlund, Lafayette and Lin- • 
coin. 

Section 4. Power Amplifiers: Collins 
and Hallicrafters. 

Our copy came direct from the pub¬ 
lishers but supplies should be available 
from local booksellers in due course. 
The American price is quoted at 2.95 
dollars (I.L.P.). 

★ ★ ★ 

HOW TO DETECT AND MEASURE 
RADIATION. By Harold S. Renne. 
Soft cover 160 pages 51 by 81 
inches of text material, freely illus¬ 
trated. Published by the Technical 
Book Division of Howard W. 
Sams and Co. Inc., Indianapolis, 
Indiana. 

In this era of nuclear weapons a good 
many people are concerned about radio¬ 
activity and “fall out.” But what is this 
thing called “radiation?” How is it 
developed? What is its effect on human 
life? How can its presence be detected? 
How is it useful? 

This new book by Harold S. Renne 
answers these questions, and more. 
Written to be easily understood by any¬ 
one having a fair knowledge of basic 
physics, the book describes how various 
nuclear reactions are initiated, and the 
resultant radioactive energy which re¬ 
sults. 

The 7 chapters include: Nuclear 
Radiation and Its Effects; Detecting 
Nuclear Radiation; Ionization Counters; 
Scintillation and Solid State Counters; 
Dosimeters; Home-built Counters; 
Nuclear Radiation Applications. Two 
Appendices contain Abbreviations and 
Definitions. 

The author, a Cum Laude graduate 
in physics in the U.S.A., has arranged 
his material to provide a fairly thorough 
coverage of nuclear science which is 
aimed more toward the useful rather 


than the destructive applications. Much 
detailed information (including circuit 
diagrams, etc.) is given on commercal 
detection and measurement instruments 
and the contents describe their uses in 
such fields as agriculture, medicine and 
industry. 

Our review copy came direct from 
the publisher but copies should be local¬ 
ly available from Australian agents in 
due course. The price in America is 
given as 3 dollars and 95 cents. (K.W.J.) 
★ ★ ★ 

CP 1005, BRITISH CODE FOR THE 
USE OF ELECTRONIC VALVES. 

The British Standards Institution has 
published a revised edition of the code 
of practice on the use of electronic 
valves, CP 1005. Originally issued in 
four separate parts, and now in one 
document, the code is intended to give 
guidance to designers of equipment using 
electronic valves so that they may obtain 
optimum performance and life from the 
valves. Apart from one section appli¬ 
cable to all electronic valves, specific 
recommendations are made in separate 
sections for the following classes of 
valve: domestic receiving valves, cathode- 
ray tubes, rectifiers including grid con¬ 
trolled rectifiers (thyratons), photocells, 
transmitting valves, cold cathode tubes, 
magnetrons and special quality valves. 

The recommendations cover all valve 
applications, but additional or more strin¬ 
gent precautions may be necessary in 
cases where a higher degree of reliability 
is needed, as in some industrial and com¬ 
munications equipment. 

Although the code does not include 
recommendations for the safety of per¬ 
sonnel, the attention of designers is par¬ 
ticularly drawn to information which a 
valve manufacturer may publish about 
ionising radiation, because of the pos¬ 
sible necessity of shielding in equipment. 

Copies of CP 1005 are available from 
the offices of the Standards Association 
of Australia for 15/9 a copy, plus 8d 
postage. 

★ ★ ★ 

SCOPE WAVEFORM ANALYSIS, by 
Robert G. Middleton. Published by 
Howard W. Sams and Co., Inc. Soft 
cover, 160 pages 51 by 81 inches of 
text material with fairly profuse 
illustration. 

This new book concentrates on the 
practical aspects of obtaining and 
analysing electronic circuit waveforms. 
Beginning with a basic introduction on 
the subject of scope waveform display, 
the reader is provided with information 
to acquaint him with waveform configu¬ 
rations, distortions, and in general, fami¬ 
liarise him with waveform display prin¬ 
ciples. 

The book then goes into detail on con¬ 
cepts of oscilloscope operation, includ¬ 
ing capabilities, scanning principles, fre¬ 
quency markers, rise time, etc. One of 


its seven chapters explains all the various 
intricacies of waveform characteristics 
such as integrated and differentiated 
waves, transients, waveshaping circuit 
principles, modulation characteristics, 
etc. 

Prepared to serve as a complete re¬ 
ference handbook on obtaining and 
analysing oscilloscope waveforms, the 
text is written to serve the beginner as 
well as the advanced technician or en¬ 
gineer. The seven chapters include: In¬ 
troduction, Fundamental Concepts, Basic 
Waveform Characteristics, Waveshaping 
Principles and Analysis, Waveform 
Types and Aspects, Waveform Measure¬ 
ments, Waveform Distortion Analysis. 

Our review copy of the book came 
direct from the publishers, but copies 
should be available from local book¬ 
sellers in due course. The American 
price is given as 2.95 dollars. (K.W.J.) 
★ ★ ★ 

TRANSISTORS AND PRINTED CIR¬ 
CUITS. Trainee’s Guide, NAP- 
VERS 92387A, and Instructor’s 
Guide, NAPVERS 92386A. Pub¬ 
lished by the Department of the 
Navy (United States Dept, of De¬ 
fense) Bureau of Naval Personnel, 
Washington 25, D.C. Supersedes 
NAPVERS 92386 and 92387 (1960). 
Cardboard covers, spiral binding. 
Trainee’s Guide 178 pages, Instruc¬ 
tor’s Guide 102 pages. Many cir¬ 
cuits and diagrams in the former 
volume. Australian price 23/9 each. 

Published originally by the American 
Navy to assist in the teaching of transis¬ 
tor and printed wiring techniques to 
Service personnel, these two publications 
are being sold for civilian use by the 
U.S. Government Printing Office. 

The Instructor’s Guide is principally 
a comprehensive and detailed series of 
instructions to the teacher, and gives 
the demonstration equipment, pro¬ 
cedures, lantern slides and films to be 
used at the various stages of tuition. 
As such, it would be of very small use 
to the civilian student. 

However, the Trainee’s Guide falls 
into quite a different category. It is, 
in fact, a well-written and logically pro¬ 
gressing introduction to the transistor, 
and would be an ideal choice for those 
wishing to gain a comprehensive know¬ 
ledge of the subject at a hobbyist and 
technician level. 

Notice the phrasing—“at a hobbyist 
and technician level”; this book does not 
aim at making the reader a circuit de¬ 
signer. On the contrary, the people 
responsible for its compilation have de¬ 
liberately restricted the technical level 
aimed at, and have avoided the involved 
sidetracking into design detail which 
seems to plague so many would-be 
introductions. 

Starting off with simple atomic theory, 
the book soon explains semiconductor, 
diode and transistor fundamentals. The 
practical side of things is presented 
along with the theory, and mathematics 

(Continued on page 127) 
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The reviews on this page are published as a service to readers, providing 
up-to-date information about new books relevant to the field of electronics. 
In some cases, copies are submitted by Australian booksellers, whose names 
are stated. Other review copies come directly from the overseas publishers; 
in this case, if local stocks are not already to hand, it will be necessary to 
place an order with one of our advertisers specialising in technical books, 
or with a local technical book distributor. 

Please note that "Radio, Television and Hobbies" does not, itself, merchan¬ 
dise these technical books. 
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FIBRE PULLEYS 

(American) 

Ball-bearing Hitin diant. Viln shaft 
30/. doz.; lViln diam.. */4in shaft. 
42/ doz.; J'/ain diam. %‘n shaft. 
66/- doz. 

Add Postage. 


HEADPHONES 

Low Impedance .. »2/X> pair 

Post.: N.S.W., 2/6; Interstate. 3/-. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

I Lens lin Focus IMzin diam. 
1 Lens 1 11/ I6in Focus, lViin 

diameter. 

I Air-spaced Lens. IViln diam. 
1 Filter Lens. 1 Graticule. 
1 Lampholder. 

18/6 each 

Post.: N.S.W., 3/-t Interstate. 4/-. 


HAND 

MICROPHONES 

With Press-to-Talk switch. 

6/6 each. Post., N.S.W., 2/6. 

Interstate. 3/-. 

6/6 each 


SPRING MOUNTED 
WHIP AERIAL 

9ft in 10 sections. 
WITHOUT BASE. 35/-. 
Post.: N.S.W., 4/6; Interstate, 3/-. 


Parallel Rules 18" 

New, 12/6 each. 

Post.: N.S.W., 2/6; Interstate. 3/-. 

PHILIPS ELECTRONIC 
SWITCH 

GM4580 02. New. with circuit and 
instruction book. Enables two 
signals to he simultaneously dis¬ 
played on single beam Oscilloscope. 
240 V. A.C. operated. £35. 

£35 

Waltham Pocket 
Watches 

Ex U.S.A. NAVY. 

Perfect condition. 

£4/10/- each 

Post 3/6. 


PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with \ 2 -mlle wire. 

£11/10/- pair 

<2 TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


TRANSISTOR 
INTERCOM SETS 

COMPLETE STATION 
With 100ft connecting wire. 
Compaq and very, efficient. 

2 TRANSISTOR 

£8/19/6 

3 TRANSISTOR 
WITH VOLUME CONTROL 

£11/10/- set 

Post.: N.S.W., 7/; Interstate. 9/6. 


ALL BAND 6146 
TRANSMITTER 

80/ 40/ 20/15/10 Metres Geloso 
V.F.O. 50 Watts input. Brand 
New Phone only. £50. 


NIFE CELLS 

2 Volts 10 A.H. 25/-. 
Post.: N.S.W. 3/-; interstate 4/ 



30 Power 


45 x 40. with Tripod. 

£7/19/6 


60 magnification with 
60mm coated object! ve lens, 
with Tripod. 


£17/10/- 


As illustrated. 

Post.: 9/6; Interstate, 12/-. 


itLtSCOPES 

30 « 40. with Tripod 

£4/17/6 

30 i tO, with Tripod 

£8/19/6 

40 x 40 xoom focusing, 
with tripod 

£13/19/6 

Port 0/6p lot. 127- 


SPECIAL PURCHASE 
BANKRUPT STOCKS 
Lumier Tape Recorders. 

4 Transistor. 

Usual price £29/10/. 

Speciol £18/15/- 

In very attractive case. Push button. 
Twin Track, variable speed. Com¬ 
plete with batteries, Mic., Tape 
and spare reel. Phone Recorder 
and leather Carrying Case. 

BINOCULARS 

PRISMATIC Coated Una. 
Brand new. Complete with case. 

8 x 30 .. .. £9 15 0 

7 x 50 .. .. £13 3 0 

10 x 50 .. .. £13 15 0 

12 x 50 .. .. £14 5 0 

Post.: N.S.W.p 7/-i Interstate, 12/.. 


MURPHY B40 RECEIVER. COM- 
PLETE WITH SPEAKER. 
TESTED. £55 


50 M/a Meters, 3tn, flush mount- 


ing.27/6 

Bowden Cable 1/- per yard 

300 OHM TV RIBBON . . 1/ yd. 
CHOKES, 9 H, 60 mA .. 9/6 
7.5 H, 60 mA. 9/6 


VIBRATORS, 6 and 12v, 7 and 
8-pin.7/6 each. 

HEADPHONE AND MICRO¬ 

PHONE SETS, American typ«. 

45/- 

3AP1 sockets, giant 7-pin ceramic 

ins. .. . . .5/- te. 


807 sockets, 5-pin ceramic Ine., 
3/6 ea. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 

P.M.G. TYPE PHONE PLUGS 
AND 2ACKS.4/6 pr. 

FT243 CRYSTALS, frequencies 
between 5 and 6 Me s, 10/ ea. 

AUTO TRANSFORMERS. 240 to 
110 volt 500W, £10 

3.000W. £17/10/- 

5.000W. £20 

UNISELECTORS, 4 BANK 
HOMING TYPE 30/- 

APG30 MIXER DUPLEXER 
UNITS WITH CRYSTALS 75/- 

OOEO4-20 VHF TRANSMITTING 
TWIN TETRODE .. .. SO/* 


INVERTERS 27v-80v 2KW 2000 

cycle .£4/10- 

INVERTERS, 26v-115v 2KW 400 
cycle .. .£4/15/ 


PARABOLIC REFLECTORS. 20- 
INCH DIAMETER £2/17/6 
A.W.A. VACUUM TUBE VOLT- 
METERS, 0-150 V. in 5 
RANGES . £12/10/- 

DURALIUM TUBING, Vtln diam. 

1/- per ft. 

TRANSFORMERS. 240 volt Input. 
425 Aside 100mA . . .. 32 6 

6.3 at 5 amp.35/- 

2.5v at 1.15 A .. 25/- 

1600V at 5mA.30/- 

2.5 2500 INS. 25/- 


32V.£2 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 
I lOv, 5.35 A . £5 

SELSYN MOTORS MAGSLIP 
Mk. II.52/6 ea. 

No 19 2-wav radios, tested and 
complete with hand vet, power 
supply, leads, etc.. £25. Crystal 
locked. £2/10 - extra. 

Meggers, bridge type, complete and 
tested . £37/10/-. 

SPECIAL lucky dip valv e offer. 
12 new valves in carious for 
only £1. We haven't got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron¬ 
ous vibrator . . 30/- 


Head and breast sets with cord 
and plug, brand new 17/6 
AIRCRAFT BOOSTER COILS. 

24V type.27/6 

3-Volt Buxzers ... .. . •/- 

Telephone Magneto* .. .. 12/6 

Telephone magneto bells 10/- 
S-Pin Plugs and Sockets, 5/- set 

Shielded wire.9d yd. 

128 sets less valves and Xtals. 

2/4.5 Mc/s transceiver . . £5 

GENEMOTOR, 6V Input, 400V 
at 375 M/a output £5/13/- 
Electro Pneumatic Rams, up to 
351b sq. in. Small . . 55/- 

Large. £3/17/6 

Selenium rectifier, suit battery 
charger 35/. 


Dynamic headphone and micro¬ 
phone sets, 25/-. 
VALVES 

10 . . . 10/- 6C8 . . * 7/6 

19 . . . 10/- 6F8 . . . 7/6 

SY3 . . . 12/6 6N7 . . 10/- 

6AC5 . . «/- 6R7 . . 5/- 

6C4 . . . $/• 6L7 . . . 5/- 

6AG5 . . 5/- 7L7 . . 5/- 

616 .. . 5/- 5678 . . 2/6 

6J5 . , . 4/6 QQEO4/20 

6Y6 . . 10/- . . 50/- 

6X4 . . 10/- 12SK7 .. 5/ 

6SA7 . 10/* 6V6G .. 12/6 
PLEASE ADD POSTAGE 
ON ALL ARTICLES. 


6 VOLT LANTERN 
BATTERIES No. 509 

Eveready, New, perfect condition, 
suit Hunter Lantern, etc. 

3/3 ea. 

Post 3/-* interstate 4/- 


VOLTAGE 

REGULATORS 

6 volt Positive Earth, suit 33-43 
amp. systems (Chrysler products 
1940-52). 

37/6 ea. 

Post 3/-. Interstate 4/- 


IGNITION ANALYSER 
Easily modified to 5ln C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with In¬ 
structions and circuit. £22/10/. 
Dimensions 19in x 9in x 6 Vi in. 


POLYTHENE 
SQUIRT BOTTLES 

Hold approx. Vi pint with 9*’ x 
*/•** flexible tube. Suit battery 
water, brake fluid, etc. 2/6 each. 
Post 9d. 


3000 TYPE RELAYS 

P.M.G. I Ohm—5000 Ohm 
Coils. 12/6 each. 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


Between Crown and 
Riley Streets, City. 


SORRY NO C.O.D. 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL** QUALITY. 

General and Marina 
Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Coet £43. 

Our Price.£3/18/6 

15 x 40 variable Power Otway, 
£7/15/- 

Freight payable at nearest 
attended Railway Station. 


LENSES 

Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own long focus Camera 
Lens and save many pounds. 

Diam. Focal Length. 


2«/ 2 in 

28in .. 

. . .. £6/15/ 

2 , /ain 

36in . . 

. . .. £6/19/6 

2'/a»n 

48in . 

. . . . £7/5/ 

3in 

36in . . 

. . .. £16/10/ 

3in 

48 in . 

£17/10/ 


Post 3/3 

extra. 


OUTPUT 

METER 


“Paton” 8 to x32 Decibels. 
0-150 V. A.C. £4/15/-. 


4in SQUARE METER 
Moving iron 0-100 V. P. to P. £2. 


TELETYPE REPERFORATOR 
AND TAPE PRINTER. 
Type FRXD4, 110 volt. 
£15. 


10 CHANNEL VHF 
TRANSCEIVER 

Types TRI934 AND TRI935 
100-125 Mc/s. 125-150 Mcs. 

28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
genemotor and tested. £45. 

Less genemotor, untested, 
but otherwise complete, 

£16/10/- 


240-115V TRANSFORMER 
1000 WATT. 
BRAND NEW. 
FERGUSON. 

£ 12 / 10 /- 


CIRCULAR SLIDE RULES 

3 Vi in diameter. Will do the 
same work as the conventionsi 
slide rule. Instruction book In¬ 
cluded. 

12/6 each. Post 1/-. 


NATIONAL TRANSFORMERS 
FOR SCOPE IRONS 
New 3.8 volts at 30 ampe. 
38/6 EACH. 

Post., N.S.W., 5/» Interstate. 9/6. 


EARPIECES 

High Impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 

Only 7/11 each 

Post «d. 


TELEPHONES 

Sound Powered. Can be used us 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/-. 
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TECHNICAL BOOK 

is kept to an appropriately small mini¬ 
mum. 

After the initial chapters there are 
sections which explain the operation of 
many types of basic circuit—amplifiers, 
oscillators, power supplies, etc. A prac¬ 
tical section introduces the reader to 
printed wiring boards, and explains how 
they are handled in both the assembly 
ana servicing of circuits. 

The final section gives 13 practical ex¬ 
periments on transistor circuits, using 
components which could be duplicated 
quite readily with local equivalents. 
There is no reason, therefore, why the 
book should not be as useful to the 
Australian civilian as it undoubtedly is 
to the technician in the U.S. Navy. 

If you have been looking for an easy- 
to-read introduction to the mysteries of 
the transistor, the Trainee’s Guide will 
certainly be worthy of your considera¬ 
tion. Unless you happen to be an in¬ 
structor in the U.S. Navy, however, 
the Instructor’s Guide is unlikely to be 
of much interest. 

Our copies came from Collins Book 
Depot Pty. Ltd., of 363-369 Swanston 
Street, Melbourne. Inquiries may be 
directed to the Technical Book Depart¬ 
ment of this firm. (J.R.) 

★ ★ ★ 

DIODE CIRCUITS HANDBOOK, by 
Rufus P. Turner. Published by 
Howard W. Sams and Co.. Indian- 
anolis, Indiana. U.S.A. Soft cover, 
51 x 8Iin. 128 pages. Many cir¬ 
cuits and diagrams. American price, 
2.50 dollars. 

A collection of 100 circuit applica¬ 
tions for semiconductor diodes. Illus¬ 
trates the use of germanium, selenium, 
silicon and copper-oxide rectifier diodes, 
varicaps, tunnel diodes, and solar cells. 

It is basically a practical book, and 
gives coil winding data, component 
values and practical hints. The diode 
types suggested are in the main unavail¬ 
able in Australia, but sufficient data 
in usually given to allow substitute types 
to be selected. 

The circuits are grouped under the fol¬ 
lowing headings: 

(1) Receiver Circuits. 

(2) Transmitter Circuits. 

(3) Audio Circuits. 

(4) Power Supply Circuits. 

(5) Control Circuits. 

(6) Instrument Circuits. 

(7) Computer Circuits. 

(8) Experimenter’s Circuits. 

The material is such that the book 
will appeal mostly to radio amateurs, 
students, and experimenters. 

Our copy came direct from the pub¬ 
lishers, and no details were given as to 
local distribution and price, but we 
imagine that copies will be available 
from the larger booksellers in the due 
course. (J.R.) 

★ ★ ★ 

RADIO SERVICING POCKET BOOK, 
by J. P. Hawker. Published by 
George Newnes Ltd., London. Hard 
cover, 4Jin x 7in, 198 pages. With 
circuits, diagrams and photographs. 
Australian price 28/9 plus 1/6 
postage if applicable. 

This pocket book is indeed of a size 
which would fit into a pocket without 
undue difficulty—and its price is prob¬ 
ably within the range of most pockets 
also. 

ft is intended to be a handbook for 
radio servicing and, for anyone requiring 
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such a handbook, it would be a very 
good choice. It gives infomation on 
servicing techniques and instruments and 
discusses the operation of radio receivers 
in a concise, methodic manner. 

While broadcast AM receivers natur¬ 
ally receive most attention, there is 
adequate space given to short-wave, FM, 
VHF, transistorised and car receivers, 
and a complete chapter is devoted to 
record players and changers. 

A splendid little volume to serve as a 
general introduction for the would-be 
serviceman or as a “brush-up” course for 
the service technician who is as yet un¬ 
familiar with transistor techniques, 

!; MULLARD VINKOR MANUAL.; I 
Prepared and published by Mul- «! 
!; lard-Australia Pty. Ltd. Soft! 

;! cover, 23 pages plus lift-out!! 

<! ready reference sections, 11 by!; 

!; 81 Inches. ;; 

11 This manual has been prepared to;! 
; | show at a glance the extensive range «! 
;! of Mullard Vinkor Adjustable Pot! | 
<! Cores. It will enable designers to ! | 

!; select the Vinkor most suitable for a;; 
!; specific application and shows all the ;! 
; j basic technical characteristics set out ! 
;! in a convenient form. Lift-out broad-![ 
!! sheets are included for quick design !; 
!; reference. ; > 

The Vinkor Manual is available;! 
|; from Mullard offices and distribu-!! 
;! tors throughout the Commonwealth !; 
!► and is priced at 5/3 plus 8d postage !; 
!; where applicable. j * 


printed wiring boards and VHF equip¬ 
ment. About the only thing in it which 
is not directly applicable to Australian 
conditions is the list of broadcast 
stations, which are Anglo-European, as 
one might expect. This is a minor point, 
as a list of local radio and TV stations 
is available from one or two sources— 
from “Radio, TV and Hobbies,” for in¬ 
stance! 

Our copy came from the Technical 
Book and Magazine Company Pty. Ltd., 
of 295-299 Swanston Street, Melbourne, 
to whom inquiries may be directed. (J.R.) 

★ ★ ★ 

FUNDAMENTALS OF MAGNETIC 
AMPLIFIERS, by Barron Kemp. 
Published by Howard W. Sams and 
Co., Inc., of Indianapolis, Indiana, 
U.S.A. Soft cover, 127 pages 51 
x 8}in, with circuits, photographs 
and diagrams. American price, 2.95 
dollars. 

In the preface the author of this book 
writes that it was written to provide a 
“practical and easily understood text” on 
magnetic amplifiers. He modestly tells 
us that “the countless technical people 
who are interested in saturable-core de¬ 
vices will find this book a valuable ref¬ 
erence.” 

In fact, however, it seems to this re¬ 
viewer to be poorly constructed and 
rather badly written. This is a pitv, 
because a well-conceived and lucidly 
written book on magnetic amplifiers 
would be very welcome. 

The first chapter is a sketchy and 
rather garbled explanation of saturable- 
reactor and magnetic amplifier theory. 
Terms are introduced in the discussion 
before their meaning is explained; state¬ 
ments are made but not explained; am¬ 
biguity is created by using loose or 
incomplete terms such as “output” (vol¬ 
tage or current? The context can’t be 
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relied upon to tell the reader this . . .) 
and some of the expression conceals the 
facts in a most perplexing fashion. 

The situation is aggravated by errors 
in textual references to points and sec¬ 
tions on graphs. One of the diagrams has 
a small error, and another intended to 
contrast with a preceding diagram has so 
subtle a difference from it that I suspect 
it, too, has an error. 

The second chapter plunges headlong 
into core materials and core configur¬ 
ations. The third chapter follows closely 
with a discussion of rectifier diodes, and 
their selection for various functions in 
magnetic amplifiers. 

Then, with the reader fully acquainted 
with magetic amplifier theory (!), the 
fourth chapter boldly steps into design 
considerations and procedures, and gives 
a design example. Near the end of this 
section one finds the priceless conclusion 
that: 

“The gain of the final amplifier may 
be higher or lower than that required for 
the application. This gain can be left as 
it is or altered . . .” 

Which speaks for itself, I fancy. 

The remaining chapters deal with test¬ 
ing and applications. 

I don’t think I need comment further. 

Our copy came direct from the pub¬ 
lisher. (J.R.) 

★ ★ ★ 

TAPE RECORDING FOR EVERYONE, 
by F. C. Judd. Published by 
Blackie and Son, Ltd., Glasgow and 
London. Hard cover, 5iin x 8Jin, 
134 pages. With photographs, dia¬ 
grams and circuits. Price 26/6. 

F. C. Judd is technical editor of the 
English “Amateur Tape Recording and 
Hi-Fi Magazine,” and is the author of a 
book on electronic music and “musique 
concrete.” One would therefore expect 
him to be capable of writing a concise, 
easy-to-understand book on tape record¬ 
ing, and in this book such an expecta¬ 
tion is not disappointed. 

It is a splendid little volume for the 
not-too-technical person who wishes to 
understand the working of his tape re¬ 
corder and who would like to be shown 
how to obtain the best performance from 
it. Considering the number of queries 
“Radio, Television and Hobbies” receives 
from such people, I could hope that re¬ 
corder dealers would provide themselves 
with a stock of them, and display them 
in a prominent position! 

The chapter headings give an idea of 
the layout: 

(1) What is magnetic recording? 

(2) Magnetic tape and its use for re¬ 
cording. 

(3) Buying a tape recorder and assess¬ 
ing its performance. 

(4) Practical tape recording and editing. 

(5) Accessories for tape recording. 

(6) Special recording techniques. 

(7) Some additional technical points. 

(8) Miscellaneous items. 

Microphone techniques, editing, mix¬ 
ing ,track assembly and many other 
things are explained from a practical 
viewpoint. Details are given for the 
construction of a transistorised low- 
impedance microphone connector, a 
germanium diode tuner, a simple output 
meter, and mixers of both the passive 
and the active variety. 

From all aspects, a highly commend¬ 
able little book. 

Our copy came from the Technical 
Book and Magazine Company Pty. Ltd., 
of 295-299 Swanston Street, Mel¬ 
bourne, to whom inquiries may be 
directed. (J.R.) 
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CLASSIFIED ADVERTISING 


Advertisements may be inserted in these columns at a cost of 3/6 per line, each line containing approximately five 
words. To ensure publication, copy and cash must reach the office by the first of the month preceding date of 
issue. The envelope should be addressed, "Advertising Manager, Radio, Television and Hobbies," Box 2728, G.P.O., 
Sydney. Please refer to classified form on page 120. 


FOR SALE 


A MATEUR Radio Supply Co. Radio parts, re¬ 
ceivers, books, magazines. Window lights on 
nights. 113 Henley beach Rd., Torrensville, South 
Aus. Bus Stop 4. Phone 57-6788. 


AMERICAN 4-track stereo tapes £2-£3 each. 
** Breaking up private collection of over 100 
SAE tor list, 64 Cromwell Rd., South Yam, 
Victoria or ring BJ2359 A.H. 

pOLLARO Mk IV 3-speed, 2-track tape deck 
V* with PP oscillator coil and equaliser coil, suit 
Muliard circuit. Brand new, £30. £54 new. 

VU meter, £2/10/ new. 

Quad 11 pre-amp perfect, unmarked, £20. 
Williamson output transformer, £4/10/. 

3-speed turntable with GP 40 pickup on polished 
board, £6/10/. 

Ortophon mono arm. £2, all perfect. 

G. Waite, Congupna Rd, via Shepparton, Vic. 

pOURSES. Basic Electricity 10/6. Basic Radio 
V* 12/6. Transistor Servicing 10/6. TV Servicing 
12/6. F.M. 7/6. VHF-UHF 10/6. Computers 12/6. 
DF-Radar 12/6. Trigonometry 3/6. Calculus 10/6. 
Organic Chemistry 10/6. Physics 12/6. Nuclear 
Physics 10/6. Mechanics 10/6. Astronomy 10/6. 
Clear Thinking 5/. Post Free. Popular Science 
School of Electronics, 3 Broadway, West Pymble, 
Sydney. (Correspondence Only.) 

rvRAKE. 2B Ham receiver latest model. Tune- 
U able passband. Selectivity 0.5kc, 2.4kc and 
4.8kc. 110 and 240V AC. £200. AR7 receiver 
180kc to 21mcs. Five coil boxes. Good order. 
£30. Type S. Power supply 550 volts 500 Ma 
relay controlled 12.6V AC and DC. £20. Class 
C Wavemeter £7. VK3ARP. WL1184. 7 Kyora 
Parade, North Balwyn, Vic. 

ELECTRONIC ORGAN COMPONENTS AVAIL- 
** ABLE.—Keyboards, key contact blocks, wiper 
plates, stop switches, pedal boards, toe pistons, 
relays, console magnets. Also sundry components 
such as gold clad wires, felt, screws, springs, 
oscillator coils, etc., suitable for Douglas Organ 
construction. We have the Clyne organ construc¬ 
tion kit with circuit diagrams and other mono¬ 
phonic and polyphonic instrument data. Also pipe- 
organ components, also ready built electronic 
organs. Catalogues available from Peska Trading 
Co., P.O. Box 38, Ivanhoe, N21, Vic. 

ELECTRONIC ORGAN, 2 manual transistorised 
organ data available, also ALL special parts 
including filter chokes and tuning coils, etc. Peska 
Trading Co., P.O. Box 38, Ivanhoe, N21, Vic. 

EOR that high power mobile: genemotor 1050V. 
r 400mA out, 11.5V 55A in. £1. VK6ZAG. 

IMPORTED Decca 21m television receiver, brand 
^ new, has sliding doors, slimline cabinet, 110- 
degree tube, twin speakers. £65. Phone 638-1320 
27 Park Rd., Ry&almere, N.S.W. Would be 
prepared to pack forward. 

MODEL ENGINEERING: Bench Drill. Blue 
1Y1 p r i n ts; Castings. Bolton. 72 King St., Sydney. 
Catalogue 6/6. 

ROCKETS! Kits, engines, nose cones, 
launchers, fin units and technical information. 
Fast service. Send 2/9 for illustrated catalogue. 

Model Rocketry, 173 Wattle Street, Bankstown, 
N.S.W. 

MEW 13CH NT3006 framegrid tuner. Any 

reasonable offer. L. Harris, Warrigal Rd., 
Burwood, Melbourne, 28-2696, Vic. 

CELL: All back issues, R. TV and H. in stock 
at all times, 1939-55 copies 1/6 each; 56-58 
2/ each; 1959 on, 3/ each. Post. incl. Phone, 
write or call, T. Weir, 56 O’Connor St., Haber- 
field, Sydney. 71-2569. Wanted to Buy copies. 

CALE: Muliard 5/20 twenty watt amplifier. As 
new condition £25. 11 Maitland Rd., Isling¬ 
ton, Newcastle, N.S.W. 

CELL: Geloso G209R amateur band receiver, 
£100 or best offer. P. Hardie, 28 Nelson 
St., Gordon, N.S.W. JX3348. 

CELL Labcraft 60S turntable all balance pickup 
arm (without cartridge) new and unused will 
pay freight £25. S. Sanders, 58 Wood Street, 
Ascot Park, South Australia. 

CELL. Advance signal generator DIP/2 2-190mcs. 
•^-luV to lOmV cal oscillator. 2 years old. 

Laboratory Instrument, £150. Alpha Electronics, 
Hangar 58. Parafield Aerodrome, S.A. 


FOR SALE 


S TROMBEKG 3 in 1 17in TV, Radio, Gram. 

Solid walnut cabinet, gift at £50. Also few 
17in and 21in TVs from £35. JJ7701. Sydney. 


S ELL: A few only left, Stromberg-Carlson 13- 
channel 23in TV chassis models 4A 311-312 
complete with valves and tuner less deflection 
yoke, picture tube and speaker .. £38 10 0 

Also some 21 in chassis less valves .. 25 0 0 

Stromberg-Carlson 7 Transistor car 
portable complete with bracket and 

battery. 25 0 0 

Philips 6-9 volt Battery 4-speed record 
players less pickup, model NG 1012 2 0 0 

Philips disc jockey case (alum.) 1 0 0 

Philips shaver cases, ideal for transistor 

radio case. 100 

Philips 21 in and 23in TV mask . . 15 0 

Philips 5in loudspeakers . . . . 10 0 

Stromberg-Carlson TV power trans¬ 
formers . 2 10 0 

Rola Vertical Output Transformer 

TV 139. 10 0 

Rola Vertical Output Transformer 

TV 137. 10 0 

Westinghouse metal rectifiers 16K4 5 0 

Westinghouse metal rectifiers as used 
in Astor-Healing, etc. portables .. 7 0 

Ekco TV Power transformers. 5 0 0 

Ekco TV metal rectifiers ........ 15 0 

All above goods are new and in cartons where 
used, prices are plus packing and freight. 

Electronic Developments Imports, 27-29 Bucking¬ 
ham St, Surry Hills. Phone 69-6548. N.S.W. 


CELL. New OC72, 74, 80, SFT 122, 123, 2N217, 
•3 all 10/ ea. OC44, 45, 2N269S, 345, 374, 247, 
252, SFT 108, all 12/6 ea. OC171, 2N370. 371, 15/ 
ca. Power types OC23, 28, 29, 35, 2N301. 257, 
250, SFT240, all 30/ ea. OA210. 211, 12/6 ea. 
OA31, BYZ13. 15/ ca. OA81, 85, 4/ ea. Right 
reserved to supply equiv. if necessary. Add 2/6 
pack and post. 

A.C.E. Electronics, Box 1452L, G.P.O.. Adelaide, 
S.A. 


TAPE RECORDER BARGAINS, new and used, 
* all accessories incl., bargain Hi-Quality mikes. 
German full stereo 3-speed 4-track Hi-Fi recorders 
from 129 gns. All repairs and advice. Country 
inquiries welcome. TOMLIN’S RADIO, 528 Liver¬ 
pool Road, South Strathfield. 642-4215 (Syd.). 

TV SETS, 17in, various makes, all in good 
* working order, £29 each plus 30/ packing. 
F O R. extra. Box 84 P.O.. West Hyde. Phone 
638-1320. N.S.W. 

\7ALVES and transistors, brand new, 20 per 
v cent off normal price, all types stocked 
Send for free catalogue to Hallard Electronics, 
Box 58 P.O. Campsie, N.S.W. 

yi/HARFEDALE speaker system for sale, 15in, 
8in, 3in with sand panel and X-over, Turra- 
murra. Ring 75-6780. N.S.W. 

WANTED 

11/ANTED. Recording wire for pyrox recorder. 

Chris Ross, 9 Crest Avenue, Balwyn E8, 
Victoria. Phone WY4263. 

11/ANTED. Marconi signal generator .model 
▼V TF995A/2, Marconi test set TF1065 or 

equivalents. Details to L. J. Kermond, Warr- 
nambool, Victoria. 

11/ANTED tube testers, American make old 
types suitable. State model, lowest price, 
condition. 2/124 Old South Head Rd., Bellevue 
Hill, N.S.W. FW5037. 

11/ANTED. Growler. Take to eight inch 

V ’ armatures 240V. L. Rogers, Mt. Howitt, 
Eromanga, Qld. 

11/ANTED. Stereo Hi-Fi rig, also VTVM 
vv UB3973, N.S.W. 

READER SERVICE 

EVENING College Class, the construction and 
repair of Radio and TV Receivers. Equipment 
available for practical work. Radio control of 
models, etc. No exams. Inquiries Westmead Even¬ 
ing College, Phone 631-8541, N.S.W. 

Af ICROCROOVE DISCS from your tapes. Also 
tape copying service highest quality discs at 
all speeds. Prompt service. Moderate charges. 
Country and Interstate. Inquiries welcomed. 

Vitatone Recording Studios. Box 18, Post Office, 
Lane Cove, N.S.W. Phone (Sydney) 42-6154. 

DADIO and TV valves. Obsolete and European 
types, retail and trade while stocks last. Post 
inquiries to D.P. Services, Box 53, P.O., Edwards- 
town. South Australia. 

DEPAIRS to receivers, transmitters, construction 
testing, TV alignment, Xtal convs. any fre¬ 
quency £18/10/ plus tax. 144 Me. Xtal eonv. 
kit £12 plus tax. Eccleston Electronics, 146a 

Gotham Road, Kew, Vic. 80-3777. 


T APE TO DISC. Have your own tape items 
faithfully reproduced on acetates or pro* 
cessed records. W. and G., 185 a’Beckett Street, 
Melbourne, 34-3716._ 

TAPE to DISC SERVICE. Weddings, social, 
* private recordings. Moderate charges, from 
15/6. Highest quality. Speedy service. Phone 

WF8336, “John B.,” 37 Halley St., Flvedock, 
N.S.W. 


T RANSISTOR RADIO repairs, all makes. Send 
by reg. post. M. McLauchlan, P.O. Vox 98, 
Rockhampton, Q. 


T HE Aust. Tape Recordists’ Association helps 
you to get the fullest benefits from your 
tape recorder. Tapesponding, group meetings, 
monthly magazine, tape library. Join the ever- 
increasing ranks of enthusiasts. Write the Sec., 
P.O. Box 67, Eastwood, N.S.W., Australia. 


117ELCOME to Free Membership in Global Tape 
Recording Exchange Hobby Chib, 4518 N, 

8th Place, Phoenix, Arizona, U.S.A. Send speeds, 
tracks, hobbies. You will receive a directory 
by return surface mail. Members in 30 
countries. 


HTRANSISTOR Radio Repairs. All makes ot 
* Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by reg. post from anywhere in Aust. 
7-day service, “toughies” take a little longer. We 
also repair Jap Gramo motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831 
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THE WORLD’S BEST AMPLIFIER VALUE! 

Made by TRIO, one of the top stereo amplifier 

specialists of the world 

^ 2 m SPECIAL OFFER! 


£58 

STEREO PUSH PULL TWIN 10 WATT AMPLIFIER 



FULL STEREO AMPLIFIER 

BEST VALUE PRE-AMPLIFIER 

BASS-TREBLE FOR EACH CHANNEL 

CLUTCH TYPE VOLUME CONTROL FOR 
EACH CHANNEL 

• LOUDNESS CONTROL FOR QUALITY 
AT LOW VOLUME 

• MONO AMPLIFIER WITH 20 WATTS 


HIOH FIDELITY STEREO AMPLIFIER 


Mooeu 


i 



SUITABLE FOR CRYSTAL, CERAMIC OR MAGNETIC 


OUTLETS AT REAR OF W-24 



m 


XTAL CER 


AC 

RIGHT SPEAKER 

LEFT SPEAKER 

TUNER 

TAPE 

\\ il 

Q 0 ® ® 

0®<S>® 

(® m 

m ®) 


C ASl 8 SI 16 SI 

C ASl 8 SI I6JI 

R L 

R L 


SPECIFICATIONS OF THE W-24 


Tubes Used: 6BM8 x 4, 12AX7 x 4, 6CA4 x 1. 
Power Consumption: 80 watts. 

Power Output: 10 watts per channel, 20 watts mon¬ 
aural. 

Distortion: Total R.M.S. Harmonic distortion 400 
cps, 1% @ 8 watts. 

Sensitivity: 0.65 volts TUNER, 0.004 MAG. 
PHONO (input required for 8 watts output). 


Hum Level: — 52 db PHONO, — 72 db TUNER. 

Tone Controls: =b 7.5 db TREBLE, 10 kc ± 7.5 db 
BASS 50 cps. 

Frequency Response: ± 1 db 20-20,000 kc. 
Feedback: 8 db. 

Equalization: ± 1 db RIAA. 

Weight: 15 lbs. 


Size 12F x 4F x 8” 

AVAILABLE NOW FROM YOUR FAVOURITE HI-FI SPECIALIST OR FROM . . . 


QUALITY STEREO SOUND f 

This beautifully balanced and compact Stereo Amplifier J 
is a value packed unit of non compromise design. 

Match the W-24 with good turntables like Thorens j 
Connoisseur, Labcraft, Dual, Garrard, together with | 
good speakers like Wharfedale, Goodmans, Richard j 
Allen and others and you will always be in front with - 
stereo. The TRIO W-24 is made by people who specialise 
in Stereophonic Amplifiers and who enjoy a high repu¬ 
tation in the Audio field. Hear and see the W-24, for 
value and quality. A once in a lifetime opportunity. 

THE WORLD’S BEST STEREO VALUE 


ASDIC 

STEREO SPECIALTY HOUSE, 

166 Glebe Road, Glebe, N.S.W. 
Telephone MW1014. 


BRISBANE AGENCIES 
16 Stanley Sfreet, 
South Brisbane, Old. 
4-5466. 


Please forward TRIO W-24 Amplifier. I enclose cheque, 
postal notes, money order, to the value of £58. Plus £1 
freight. 


Name: 


Address: 


(A.R.R.) 


Printed and published by Sungravure Pty. Limited, of Mentmore Avenue, Rosebery at Mentmore Avenue, Rosebery. 
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This A.R.T.C. Success Story Can Be Yours! 




GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegurd your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 
NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone: BA4891-2. 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , your free 
booklet “Careers in Radio and Television 

NAME .-.,.-. 

ADDRESS .,.:. 












































































